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Double Punching Machine. 


We present herewith an illustration of a 
double punch built by the Hilles & Jones 
Co., of Wilmington, Del., especially for 
large bridge work and similar heavy duty, 
its capacity being to punch 1} inch holes 
through 1-inch steel, 30 inches from the 
edge. 

The machine is specially designed for 
handling structural work such as I-beams, 
channels, angles, etc. The die is held ina 
small wrought-iron block which is securely 
bolted to a heavy cast-steel overhanging 
false block so that the greatest possible 
range of I-beams can be worked with one 
set of punching tools. This provides a very 
stiff die-holder, which yet takes up very little 
room. There are no clutches on the eccen- 
tric shaft and the motion of each sliding 
head is controlled by means of a heavy gag. 
This arrangement is preferred in a great 
many shops as it allows the punch to come 
down and 
strike the plate 
withont pene- 
trating it when 
desired, and 
this conduces 
to accurate 
work. 

The sliding 
heads are oper- 
ated by means 
of pintles and 
the details have 
been carefully 
worked out, so 
that there is 
ample strength 
for the duty 
mentioned as 
well as the 
greatest con- 
venience in 
operation. The 
counter-bal- 
ancing of the 
sliding heads is 
through spiral 
springs, which 
reduces the 
shock in work- 
ing steel and 
preventsbreak- 
age of the 
counterbalance 
parts. Sliding 
heads have 
taper brass 
shoes for tak- 
ing up the 
wear, and the 
gearing is substantial and amply powerful. 

Machines of any required capacity are 
constructed upon this design, or, if preferred, 
they may be fitted with clutches in the usual 
way. ; 

———_—_ +> ______ 

“Doing as my grandfather did” isn’t 
what hurts a man nowadays. It is doing 
things just as he did ten years ago that does 
’ the mischief. Hunting for personal prece- 
dents has ruined many bright prospects. 

—_———_~*aae-—— 

A strike in a mill in Massachusetts is 
reported to have been settled by a combina- 
tion of ‘‘the cold wave, common sense and 
concessions by both sides,” 


The Visions of Peter Peterson. 


By C. L. REDFIELD. 


An individual whose personality will be 
veiled behind the name, Peter Peterson, re- 
sides in a western town whose growth has 
been sufficient to give it a distinctive place 
among the larger cities of the country. Mr. 


of late years to assume a certain degree of 
modesty even if he did not possess it. 
present it may be said that it is only when 
he meets his close personal friends that he 
permits his volubility to betray his real 
feelings. Some of his talks are interesting 
in that they show what might be done in the 
mechanical field, and all of his schemes are 
not as visionary as they might appear. 


DouBLE PUNCHING MACHINE. 


Peterson is aman of some mechanical edu- 
cation and boundless imagination. 

Like many another individual he is some- 
what afflicted with that constitutional ail- 
ment that is known as an expansion of the 
cranial portion of the anatomy. I do not 
know that this expansion ever reached such 
an extent as to burst his hat-band, but I 
sometimes think that the strain must be 
considerable. Being a bit of a coward my- 
self I hardly think I would make these re- 
marks in regard to Mr. Peterson if I did not 
assume that the chances are somewhat re- 
mote that he will ever read this article. To 
do him justice, however, I will say that 
contact with the cold world has caused him 


One of his favorite ideas is that there 
ought to be a regular business of barreling 
summer sunshine for winter use. Chimer- 
ical as this may seem, coal, wood and all 
vegetable growths are in a certain sense 
“stored sunshine.” So also is heat absorbed 
by large bodies of water and the earth’s sur- 
face in general. Mr. Peterson’s idea, how- 
ever, does not contemplate either of these 
plans, but rather some chemical combina- 
tions or electrical devices. 

Another scheme of his bearing on this 
same matter is shipping the sunshine of the 
tropics (and especially such places as the 
Desert of Sahara) for immediate use in 
colder climates. He points out that we may 


At. 


now accomplish this result in the following 
manner : 


The sun’s rays can be used to operate 


- Ericsson sun engines; these can drive dyna- 


mos, wires can convey electricity from the 

dynamos to a distant place where it can be 

used for heating and lighting. It will also 

be seen that by using storage batteries the 

same process can be utilized to store local 

heat for future use, thus practically barrel- 
ing summer sunshine for winter use. 

Another scheme is to extract heat from a 

Dakota blizzard by means of wind-mills, 

dynamos, etc. This might be considered as 

utilizing waste products with a vengeance. 

Still another scheme of his is to build a 

very large chamber under a house, fill this 

chamber with a series of thin brick walls 

very close together, leaving apertures top 

and bottom in alternate walls, and then to 

draw all the fresh air for the house through 

this mass of brick. The practical effect of 

this would, of course, be to supply cooler 

air in summer 

and warmer air 

in winter than 

‘would be the 

case when the 

air is drawn di- 

rectly from the 

outside. It is 

simply a mat- 

ter of arithme- 

tic to find out 

how many 

units of heat 

would be ab- 

sorbed and 

given off by a 

given number 

of tons of brick 

in passing 

from summer 

to winter tem- 

perature and 

back again 

every year. 

The machin- 

ery of warfare 

is also a favor- 

ite theme with 

Mr. Peterson, 

but as a cata- 

logue of all of 

his schemes of 

this kind 

would fill a 

large space, I 

will mention 

only a few of 

his more char- 

acteristic ones. 

His plan for 

harbor defences would be to locate at some 

convenient points near the water a num- 

ber of huge tanks filled with kerosene. 

From these tanks he would lay subterranean 

pipes, the discharge ends of which would 

be located near where a hostile fleet must 
pass or lie when attacking the town. 

Powerful pumps for forcing the oil out 

through the pipes would complete this part 

of the outfit. At some point within range 

of the discharge ends of the pipes, either on 

land or on lighters, he would locate a num- 

ber of motors. Upon the appearance of a 

hostile fleet he would commence pumping 

oil out through the pipes. This oil would 

immediately rise to the surface, and spread 
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over a large area. A few shells thrown 
into this would set the sea on fire, and this 
fire would be continued as long as the 
pumps continued to supply oil. To say 
that an ironclad in the midst of a square 
mile of flame would be in an uncomfortable 
position would be to put it mildly. The 
probabilities are that the heat would explode 
the magazine, killing every one on board 
before the vessel could escape. In reply to 
the charge that this would be murder and 
not warfare, Mr. Peterson says the knowl- 
edge that a harbor was defended in this way 
would keep the enemy away, and that there 
would never be any occasion for its use. 

For the defense of fortified places against 
infantry attacks, he would utilize bees. 
This he would accomplish by secreting a 
number of hives at places where the enemy 
must pass in attacking. By suitable con- 


trivances he would connect these hives with - 


headquarters, so that they could be upset 
and split open at a moment's notice. It is 
quite evident that letting loose two or three 
hundred thousand angry bees on an assault- 
ing column would be liable to disarrange 
matters. 

As a part of an army equipment for both 
attack and defense, he would use turtle- 
backed land ironclads propelled by traction 
engines, and armed with Gatling guns or 
heavy cannon, as the case required. He 
would also use captive balloons, and instan- 
taneous photography for locating the enemy, 
electrical devices, and other contrivances for 
various purposes, all of which will be 
passed over in silence. 

I have an idea that Mr. Peterson has 
cribbed some of his schemes from others, 
but as I do not know from whom, and have 
no proof that it is so, I will let the matter 
pass. 

Mr. Peterson would rig up lighthouses 
and lookout stations with a large revolving 
telescope, and throw the field of vision on a 
suitable screen; he would find the North 
Pole in the same manner that an army in- 
vades the enemy’s territory—always keeping 
his lines of communication open; he would 
have the government require that shade 
trees be planted and maintained on both 
sides of every bit of roadway in the United 
States; he would have established a half 
dozen or more national experimental farms 
in different sections of the country; he 
would organize a company for assisting in- 
ventors—each invention to receive the en- 
dorsement of qualified experts as a pre 
requisite, and the company to have a definite 
interest for perfecting it; he would go the 
pyramids one better by making cones of 
glass having very thick walls, and the in- 
side filled with valuable books, each with a 
glass cover, and hermetically sealed from 
the outside air, and so arranged that the 
title could be read without breaking the 
cover. 

He would also do many other things, 
industrial, political, scientific and military. 
In fact, he seems to range over the entire 
face of the earth, and part of the celestial 
universe. How far Mr. Peterson would go 
with his schemes if he had unlimited wealth 
and power I am unable to even guess. 
While he would doubtless do many things, 
I am inclined to think that much of what he 
says is mere wind, or, at most, simply a 
desire to see some of these things developed 
in due course of time. 

————— ope — 
The “Buckeye” Valve Gear.* 





By ALBERT K. MANSFIELD, SALEM, O. 





The so-called Buckeye engine first came 
prominently before the steam-using public 
at the World’s Exposition at Philadelphia, 
and it was just previous to that time that 
the design of the engine and its valve gear 
had been introduced by Mr. J. W. Thomp. 
son, Perhaps the most comprehensive ex- 
planation of its valve gear is that contained 
in Modern Steam Engines, by Joshua Rose, 
member of this society; and, although not 
much may be added to what is therein con- 





* Presented at the New York meeting, December, 
1893, of the American Society of Mechanical Engi- 
neers. 
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tained, yet the subject is so susceptible to pound rocker arm A is the feature of this 
analysis that it may not out of place to combination deserving special notice. Its 
bring this matter before this society in a exceeding ingenuity places it very high 
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EDF. It follows that the eccentric H of 
constant eccentricity (that is, which has an 
adjustment about the shaft, not across it) 
produces a constant travel of the cut-off 
valve on the main valve, no matter what the 
point of cut-off may be. This is not difficult 
to understand from the figure, and is proba- 
bly very generally understood. 

Fig. 2 is a section through main and cut- 
off valves and cylinder, and Fig. 3 isa pair 
of Zeuner diagrams of themain valve move. 
ment, differing from each other, in that the 
first refers to an engine of short stroke 
(high speed), having a relatively large per 
cent. of clearance space, while the second is 
of a long stroke (slow speed) engine having 
small per cent. of clearance. The accom- 
panying sectional view corresponds to the 
first of the two diagrams. 

These diagrams do not differ from those 
of any other simple valve movement pro- 
duced by fixed eccentric, except in the mat- 
ter of the eccentric following the crank, in- 
stead of leading it. This is due to thehollow 
shape of the valve, which permits the steam 
port to be opened to the cylinder by an 
opposite movement to that which is usual. 

It will be observed that the point of re- 
lease, or exhaust opening, is rather late 
in the short stroke diagram. This could be 
improved by increasing the valve travel and 
the angular advance, but in so doing the 
main valve does not 
remain open as long, 
and therefore the 
maximum possible 
power of the engine 
is decreased. It is 
found best to com- 
promise these matters 
in engines having 
large per cent. of 
clearance. No such 
compromise is neces- 
sary in the longer 
stroke engines. 

Fig. 4 is a Zeuner 
diagram of the cut- 
off valve movement. 
The heavy circles 
correspond to one- 
fourth cut-off, and 
the four lighter cir- 
cles to earliest and 
= latest points of cut- 
eee off. The range of 
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side, and line # JF of 
latest cut-off is 50 
degrees on 
the other 
side; or, 
in other 
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words, the 
range of 
automatic 
action of 
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more extended form than may be done in a among recent improvements in steam en- 
popular writing like that referred to. 

Fig. 1 is a diagram representing the 
method of operating the valve. The com- 


gines. 
The main rocker B C carries, pivoted at or 
near its midway point D, the cut-off rocker 








the cut-off eccentric is usually 100 degrees. 
The cut-off rocker arm being a lever of the 
first order, reverses the valve movement 
from that of the eccentric. The eccentric is 
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therefore 180 degrees away from the position 
which the diagram would appear to require. 

It will be observed that the position of 
cut-off eccentric corresponding to one-fourth 
cut-off is about at right angles to that of 
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The amount of opening M M (Fig. 2) of 
the cut-off valve, when in its mid-position 
relative to the main valve, may be called the 
negative lap of cut-off valve. The sum of 
these negative laps is usually made about 
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TRIPLE EXPANSION ENGINE 
Cylinders 20!" 3244"% 2-36"x 48” Stroke — 88 Revolutions. 
Fig. 11. 
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the main eccentric. 
cutting off at about one-fourth, at the mo 
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It follows that when 


ment of cut-off the main valve is standing 
still and the cut-off valve is moving at its 


maximum speed. » 
4s , 





the same as the width of the main valve 
port, for since at its middle position the cut- 
off valve moves at its maximum velocity; 
therefore it would be clear that the act of 
sweeping across the main valve port is done 


= 


| 
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in the least possible time by this adjustment. 
Owing to the influence of angularity of 
the main connecting rod, the negative laps 
are unequal when cut-offs are adjusted to 
be alike at both endsofcylinder. It isusual 
in simple engines to adjust cut-offs at one- 
quarter stroke which corresponds to the 
normal load. 

The method of determining the actual 
negative laps for each end of the cut off 
valve, under the condition named, is in- 


. dicated in the diagram, and will be clear 


enough to those who are familiar with the 
Zeuner diagram. A discussion of the or- 
dinary features of that method of studying 
the valve movement will be omitted here, it 
is so completely available elsewhere. 


H.P. 
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in Fig. 5. The shaded portions of this fig- 
ure give a graphical representation of the 
variation of this opening as derived from 
the first part of Fig. 3 and from Fig 4 when 
cutting off at one-fourth. These shaded 
portions A B C will be seen to be bounded 
by short portions of the main valve ellipses 
and of the cut-off valve ellipses, intersecting 
each other. The area of the shaded figures 
is a measure of the efficiency of the valve 
opening to deliver steam to the cylinder 
when cutting off at one-fourth. It is clear 
that by increasing the valve travel, and 
thereby the diagram of the valve movement, 
this area may be increased. Other methods 
of increasing the area are, however, avail- 
able. 























I.P. 





30 
! 


Spring 




















| 





Fig.) 7. 





By deriving from the Zeuner diagrams 
rectangular coérdinates to represent the 
amount of opening of the valve port for 
different positions of the piston, we form 
the well-known ellipses of motion as shown 


TRIPLE EXPANSION ENGINE 
Cylinders 20;'3244"% 2-36"x 48” Stroke — 88 Revolutions, 
Fig, 11. 
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Fig. 6 illustrates in the shaded portion the 
opening and closing of the exhaust port, as 
derived from Fig. A A. It will not need 
further explanation to those familiar with 
the ellipses of valve motion. 
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Fig. 7 illustrates a method of applying a 
double-port action to cut-off valve, devised 
by Mr. C. W. Barnaby, and which has been 
extensively used on Buckeye engines. If the 
travel of this double-port valve remains the 
same as that of the simple cut-off valve 
shown in Fig. 2, then the vertical distances 
from base line to curve BC of Fig. 5 be- 
come twice as great as before, which changes 
this curve to the curve C D, thus increasing 
the area of the figure by about forty per 
cent. The efficiency of admission is prob- 
ably not improved by quite this percentage 
owing to the somewhat tortuous passage for 
a part of the steam. 

Fig. 8 illustrates a method of double-port- 
ing the: main valve and quadruple-porting 
the cut-off. By ‘this method if the 
main valve travel is three-quarters that 
of a single-ported main valve, then the 
vertical distances to main valve curve 
in Fig. 5 become 50 per cent. greater 
than before; and if the cut-off valve 
travel is three-fourths as much as in the 
case of a simple cut-off valve, then the 
vertical distances to cut-off curves be- 
come three times as great as before. 
Curves A FG QO, to fulfill these condi- 
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the case of variable travel this is impossible. 
Packing rings are easily applied, as shown, 
at all points where leakage could occur. 
Only the end surfaces of the main valve are: 
exposed to the current of exhaust steam. 
The valves are light in weight, and, being 
relieved almost entirely from steam pressure, 
the extent of valve travel may be increased 
without detriment, making it unnecessary to 
multi-port. 

This construction seems from experience 
to be especially desirable in high pressure 
cylinders of large multiple-cylinder engines, 
where high steam pressures are used. Such 
an application was made with success in the 
large triple expansion Buckeye engine at the 
Columbian Exposition. A set of cards from 


Pm A 


is not properly delivered to the engine from 
the boiler. 

Long, tortuous and contracted steam 
pipes not only injure the shape of the dia- 
gram, but even reduce, sometimes to a great 
extent, the maximum power of the engine 
as well as its economy. It is no doubt in 
most cases economical to use steam pipes of 
large capacity, to discard altogether ordinary 
cast elbows, employing only bent pipes of 
large radius, and to apply a receiver of 
ample capacity near the engine, all being 
thoroughly protected from radiation by the 
best known appliances. 

(To be Continued.) 
——_+ >o—__——_ 
Secretary Raymond announces that the 
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tions, are drawn in the lower right- 





hand part of Fig. 5, and the figure 
therein contained is found to have eighty- 
six per cent. more area than the shaded 
figure. This area is taken to the line 
FG only, which is drawn at a distance 
from the base line of the figure equal 
to the assumed sum of the two main 
valve ports. 





By this device the efficiency of steam 
admission is increased by eighty-six per 
cent. less whatever is lost by wire 
drawing through the multi-ports. 

There may be some question as to 
whether the desired object is best gained 
by multi-porting in this way or by in- 
creasing the travel 
of the simple valves 
to such an extent as 
to gain the required ° 
area of the figure A 
B C (Fig. 5). On the 
one hand an increas- 
ed travel of valve 
causes an increase of 
inertia to be over- 
come in starting the 
valve at each end of 
its stroke, also to an 
increase in the size sf 
eccentrics. On the 
other hand, multi- 
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COM POUND ENGINE CYLINDERS 
14'& 23’ 24'— 160 Revolutions. 


Fig. 9, 


Fig: 10. 





porting the main 








valve, while decreas- 











ing the inertia owing 





to the decreased 
travel, increases the 








cylinder clearance, 











and makes the parts 
of the engines some- 
what more difficult 
to produce. 

The answer to the 
question which ex- 
perence points out is, 
that for smaller en- 
gines the simple con- 
struction with liberal 
travel is best, while 
for large engines the 
multi-ported construction may be preferred ; 
especially is this the case with the large 
cylinders of large multiple-cylinder engines. 
An example of this application was shown 
in the low-pressure side of the cross-com- 
pound condensing Buckeye engine exhibited 
at the Columbian Exposition. Fig. 9 shows 
a pair of cards from this engine. 

Fig. 10 shows an adaptation of piston 
valves to a Buckeye engine. In this ar- 
rangement the valve movements are the 
same relative to each other, and made by the 
same mechanism as in the case of ordinary 
Buckeye valves. 

Most of the objections which have been 
urged against piston valves are overcome in 
this application. The travel of both main 
and cut-off valves being constant in extent 
on their seats, the wear is uniform ; there- 
fore the valves remain steam-tight, where in 
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otherwise be preserved is very often de- 
stroyed or lost. Not infrequently the same 
firm will issue circulars ranging in size from 
a waistcoat-pocket edition to a newspaper 
broadside. The matter is one which, it 
appears to us, might very well be taken up 
with advantage by the several leading en- 
gineering societies throughout the country, 
and we cannot but think that any recom- 
mendations of-a representative character 
made by the profession would be so readily 
taken up by the bulk of manufacturers that 
it would constitute a strong precedent 
which the remainder, in their own interests, 
would be compelled to follow; while it 
would enable engineers to give a perma- 
nency to much valuable information that is 
continuously filtering through thier fin- 
gers, and which on account of the difii- 
culty we have referred to is, it is to be 
feared, of a very ephemeral character.— 
The Practical Engineer, London. 
———- > ____ 


r Seeking a Better Motive Power. 





The Metropolitan Traction Company 
sent a letter to the Board of Railroad 
Commissioners on November 29th calling 
attention to the inadequacy of street 
railroad transportation in this city, and 
asking the co-operation of the Board ‘in 
an endeavor to effect an improvement 
which shall be advantageous and satisfac- 
tory,” both to the public and the com- 


| pany. The letter said that no additional 


overhead or underground system could 
be built and put in operation in less than 
five years, and that the only method of 





“- immediate relief would be the substitu- 


tion of a more efficient motive power for 
surface railroads. It was in favor of 
some motive power other than the trolley 
system, and offered to set aside $50,000 
as a prize for any person who should 
before March 1, 1894, 
submit to the Board 
an actual system su- 
perior or equal to the 
trolley. The com- 
pany wanted the 
Board to decide the 
merits of the devices 
submitted, and would 
pay any expense it 
might incur. 

The Board replied, 
on December 11th, 
that while it would 
cheerfully co-operate 
with the company in 
every practicable 
way, it could not un- 
dertake to bestow the 
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this engine is shown by Fig. 11, which, 
while they do not correspond to the best 
economy of the engine, owing to lack of 
sufficient load, which had not been available 
up to the present writing, yet they serve 
very well to illustrate the distribution of 
steam. 

A few indicator diagrams from examples 
of Buckeye engines are here given to illus- 
trate the capacity of this valve gear to meet 
the requirements of various kinds of service. 
These diagrams are exact reproductions of 
actual indicator diagrams taken from en- 
gines in service. Data relating to the en- 
gines are marked on the diagrams, so that 
further comment will be unnecessary. 

The fact need not be disguised that all in 
dicator cards from this or any other type of 
engine are not equal to the best. This may 
be often accounted for by the fact that steam 





next meeting of the American Institute of 
Mining Engineers will be held in the Princess 
Anne Hotel, Virginia Beach, near Norfolk, 
Va., beginning Tuesday Feb. 20, 1894. 
—_—-_-_- 0@e —-----~ 
Standard Sizes for Trade Catalogues. 





Some of our American contemporaries 
have for a little time past been agitating 
with respect to a question which, it appears 
to us, deserves serious consideration in this 
country, viz., the adoption of some uniform 
standard in the sizes of trade catalogues and 
circulars. As at present issued there is great 
lack of uniformity, and hardly any two cir- 
culars an engineer is in the habit of receiv- 
ing are alike in size. As a consequence of 
this, the preservation of such literature in a 
convenient form presents serious difficulties, 
with the result that much of it that would 





prize.— New York 
Tribune, 
——_— +e 


Prominent among 
the trade wrecks of 
the out-going year 
are anumber of boom 


furniture factories 
conceived by real 
estate speculators, 


who bought land at 
about $15 an acre, 
and contributed 20 
acres of it at $100 an 
acre to the capital 
stock of a furniture manufacturing com- 
pany, on condition that the speculator 
should be elected president of the company, 
at a salary of $1,500 a year. Salaried presi- 
dents, secretaries and general managers of 
furniture factories, who know absolutely 
nothing about furniture or the materials 
which enter into its construction, will not 
be likely to be very conspicuous in the 
coming few years. For this let us be thank- 
ful.— Cabinetmaker. 
ree 

If you want to prostrate business, and 
keep it prostrated, talk in a dolorous tone 
and keep on talking. Let all the merchants 
sigh, and all the editors prognosticate a hard 
winter, and all the ministers groan in the 
pulpit. In the great orchestra of complaint 
those who play the loudest trombones are 
those who have the fullest salaries and the 
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completest wardrobe. They are only mad 
because they have to fall back upon the sur- 
plus resources of other years, or because they 
cannot make as large investments as they 
would like to make.—Talmage in Ladies’ 
Home Journal. 

seven 

Rotary Blowers. 





We have received from the P. H. & F. M. 
Roots Co., of Connersville. Ind., the well- 
known manufacturers of rotary blowers, 
the following communication going some- 
what into the history of the matter so far as 
this firm has been concerned in the manu- 
facture : 

‘* As the brothers, P. H. & F. M. Roots, 
are looked upon as pioneers in the manufact- 
ure of rotary pressure 
blowers and rotary gas 
exhausters in this coun- 
try and in Europe, it 
will be interesting to 
give a brief account of 
the different styles of 
blowers and exhausters 
they made and tested in 
a practical way during 
their lifetime. 

The different styles of 
blowers and exhausters, 
as made and tested, are 
illustrated below. 

Fig. 1 illustrates the 
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were fitted in specially constructed cases 
where the frictional contact was reduced to 
the minimum, but only for the smaller sizes 
of blowers. In the 
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and constructing the latest improved Roots’ 
rotary pressure blower and gas exhauster, 
as illustrated in Figs. 5, 6 and 7, in 

which construction is 





larger sizes and in gas 
exhausters, four pack- 
ing strips were placed 
inside the case — and 
controlled from the 
outside so as to take up 
wear—at such points 
as would allow contin- 
uous contact and at the 
same time do away 
with the great amount 
of frictional surface. 
This blower gave very 
good results and was 





embodied all the good 
and eliminated all the 
bad of former con- 
structions. Fig. 5 
is for blowers, Fig. 
6 for gas exhaust- 
ers and Fig. 7 for 
pumps, hydraulic mo- 
tors and blowers where 
the pressure exceeds 
ten or twelve pounds 
per square inch. The 
impeller, as illustrated 
in Fig. 5, is used for 








style of impellers first 
made in (1859. There 
were a great many alter- 
ations as to methods of 
construction and manu- 
facture from time to 
time, but in any of these 
alterations the contour 
of the impellers was not 
changed. It soon be- 
came evident that a bad 
defect in this style of 
impeller was the great 
amount of frictional con- 
tact surface both with 
the case and the waists 
-of the impellers, which 
were made of iron and iron and wood. 
When the journals would wear, the power 
required to overcome the friction caused by 
the impellers coming together or against 
the case was very great as compared to 
what power would reasonably be calculated 
upon to drive the blower. 

The brothers, P. H. & F. M. Roots, went 
over every form of rotary blower which 
bas ever been thought of or manufactured 
since. They designed blowers on the rotary 
principle of every conceivable shape, in or- 
der to find, if possible, impellers that would 
embody all of the desirable points and elim- 
inate all of the bad. 

Fig. 2 was thought of and discarded 
on account of the unnecessary amount of 
contact surface, which, when the inevitable 
wear would come, consumed an enormous 
and unreasonable amount of power as it 
would sweep through the waists of the im- 
pellers four times every revolution. It was 
also found to be much less efficient than 
other styles of blowers. 

Another serious objection to Fig. 2 was 
that the impeller occupied so much of the 
area of the case that necessarily it must 
be speeded to a high speed—about thirty- 
three per cent. more—to accomplish what 
Fig. 1 would accomplish at a slower speed 
and thus consume unnecessary power. Im- 
pellers constructed practically on the same 
principles as Figs. 1 and 2, were used 
for hydraulic motors and rotary pumps, 
but when they would wear great difficulty 
was experienced with their sticking and 
binding. It required almost constant ad- 
justing to keep them in order. 

The two brothers, after investigating 
everything which could be thought of along 
the line of impellers constructed on the 
principles of Figs. 1 and 2, turned their 
attention in another direction, as illustrated 
in Fig. 3. 

It will be seen that the contact surface of 
the impeller next to the case is much greater 

than in Figs. 1 and 2. These impellers 
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used as a gas exhauster with universal 
satisfaction. 

Fig.4 was afterwards designed and used 
as a blower with good results. In this 
style of impeller the foundation for the 
present well-nigh perfect form of impeller 


blowers — high and low pressure — prin- 
cipally on account of the shape of the end 
of the impeller, which, as it passes through 
the waist, prevents any concussion or pulsa- 
tion. It occupies the minimum amount of 
space in the case consistent with perfect pro- 
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PowER SHEARS. 


was laid, its weakest point being the nar- 
row waist which prevented the use of a 
shaft sufficiently large for high pressures as 
well as low pressures. But in 1885 and 1886 
Francis M. Roots rounded off his remarkable 
experience with rotary blowers and other 
machinery of a similar nature, by designing 


portions. The waist is sufficiently large to 
hold a shaft that will rigidly support the 
impeller under ten or twelve pounds press- 
ure, and if it was necessary, the shaft could 
be made larger. The contact is perfectly 
uniform and continuous the entire revolu- 


tion, and sufficient to maintain high press- 
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ures with no more leakage than in former 
constructions and at the same time doing 
away with their objectionable points. If 
there is any wear, an enormous amount of 
power is not required to overcome friction 
caused by sweeping through the waists 
where contact was necessary in the old 
styles; nor is this the case with the contact 
of the impeller with the case. The convex 
surfaces or curves are so gradual that the 
contact is long enough to maintain a press- 
ure of ten or twelve pounds and yet not 
lose any more by leakage than with the old 
styles, and at the same time does entirely 
away with the very objectionable feature 
of dragging the convex surfaces through 
the concave when the inevitable wear comes. 

Fig. 6 is the same as Fig. No. 5, with 

the exception that the 
end of the piston is cut 
away to allow a sharp 
cornered packing strip 
whose cylinder contact 
surface is the same cir- 
cle as the bore of the 
cylinder, which is par- 
ticularly valuable in a 
gas exhauster or blower 
_when there is a deposit 
of any kind, such as coal 
tar or a dry carbon de- 
posit, or similar sub- 
stances. These packing 
strips sweep the entire 
case as well as the waists 
of the impellers, thus 
absolutely preventing 
any accumulation or 
wedging of such sub- 
stances between the im- 
pellers or the case; in 
other words, the internal 
part of the machine is 
scraped clean four times 
every revolution, should 
any substance as named 
enter the blower or ex- 
hauster. 

Now if any one is par- 
ticularly partial to a 
blower or exhauster hav- 

ing plenty of contact. surface on the im- 
pellers, then we can furnish it with Fig. 
7, or any of the old styles. 

Recently, E. D. Johnston, vice-president 
and general manager of the P. H. & F. M. 
Roots Company, invented a special planing 
machine for planing the improved Roots’ 
blower impellers. The machine is so con- 
structed that any of the improved impellers 
can be planed with absolute accuracy, as 
well as any of the old style impellers. Mr. 
W. W. Wainwright, their superintendent, 
has also invented a similar machine; so that 
it will be seen that the company is prepared 
to turn out any machine ever built by them, 
thus giving an unusual variety from which 
to make a selection ; but their experience of 
thirty-four years teaches that in their im- 
proved blowers all the good points of the 
former styles are embodied and all the bad 
ones eliminated. 

a en 
Power Shears. 





The illustration represents one of a series 
of six similar machines made by the New 
Doty Mfg. Co., of Janesville, Wis. The 
smallest size will cut 3’ x4” flat or 1” Rd. 
and the longest size wlll cut 6” x 2” flat, or 
3’ Rd. These machines are very simple in 
construction, consisting of the main casting, 
or frame, and the lever which operates in 
same, together with the driving gears and 
pulleys, etc. The boxes for cam shaft and 
for the balance-whee] and its shaft are all 
cast solid on the machine. The cam and 
cam shaft are also cast in one piece. The 
cam is not round but elliptical in shape. This 
allows of a short pause after each stroke and 
before the next stroke, thus giving the op- 
erator a chance to adjust his metal for an- 
other stroke without stopping the machine, 
The knives for flat and round iron are in- 
dependent of each other. and both sets of 
knives are at all times re: dy for use without 
any change. The knives for round iron are 
made the reverse of the iron and so do not 
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flatten it in cutting. 
fitted into the solid metal. The machine is 
designed to have ample strength for its 
work, 


The knives are all 


— me 


Machine Shop Milling Practice—III. 





By Horace L. ARNOLD. 





One of the large pieces of milled work 
for which tools were made at Pratt & Whit- 
ney’s on which I was able to obtain ex- 
treme results, was of the section sketched in 
Fig. 10, several feet in length, some part of 
cotton machinery; the whole surface from 
A to B finished at one cut. The mills for 
the flat cut were 5’ diameter, 12 teeth, 40 to 
50 revolutions and 4%” feed per minute. One 
single cut was run over this piece at a feed 
of 9” per minute, but the mills showed 
plainly at the end that this rate was greater 
than they could endure. At 50 revolutions 
for these milis the figures are as follows 
with 4%” feed. 

Surface speed 64 feet, nearly. 
Feed per tooth 0.00812”. 
Cuts per inch 123. 

And with 9” feed per minute: 
Surface speed 64 feet per minute. 
Feed per tooth 0.015”. 

Cuts per inch 664. 

At a feed of 4%’ per minute the mills 
stood up well in this job of cast-iron sur- 
facing, while with a 9” feed they required 
grinding after surfacing one piece; in other 
words, it did not damage the mill teeth to 
do this job with 123 cuts per inch of sur- 
face finished, but they would not endure 663 
cuts per inch. In all this cast-iron milling 
the surface speed of the mills does not seem 
to be the factor of mill destruction; it is the 
increase of feed per tooth that prohibits in- 
creased production of finished surface; this 
is precisely the reverse of the action of single 
pointed lathe and planer tools in general; 
with such tools there is a surface speed 
limit which cannot be economically exceed- 
ed fordry cuts, and so long as this surface 
speed limit is not reached the cut per tooth 
or feed can be made anything up to the limit 
of the driving power of the lathe or planer, 
or to the safe strain on the work itself, which 
can in many cases be easily broken by a too 
great feed. The cause of this anomaly will 
be considered when ‘‘cutting tool face 
angles” are examined. 

All mill tool faces are radial in the Pratt 
& Whitney practice, and it is only some- 
times, and rarely, that the cutting face of 
lathe and planer tools used to finish cast- 
iron stands at right angles to the line of 
movement of the surface in process of fin- 
ishing. But whatever the cause may be 
surface speed far in excess of the estab- 
lished shop practice for lathe and planer 
work seems to have no detrimental effect on 
mill teeth, while they will not stay up at all 
under feeds which would be regarded as 
ridiculously small for single point tools. 

From the milling machine much of the 
finished work goes directly to the flat grind- 
ing machines—regular Brown & Sharpe sur- 
face grinders, general style ofa light planer, 
the work being carried on a flat horizontal 
bed back and forth under a narrow-faced 
“corundum” wheel. The wheels used in 
the Pratt & Whitney surface grinders are 
made by Mr. Castain, of Hartford, these 
wheels being more suitable for this particu- 
lar purpose than any others tried; they are 
light buff color on the cutting face, wear 
round and cut freely while making a very 
smooth surface. Three of these machines 
were operated by one hand on ‘‘13” lathe 
carriage aprons,” 14” long by 5%” wide, 
when I saw them; these ‘‘aprons” are thin 
and do not all come off flat from the mill- 
ing machine; if not warped more than ,y" 
they are finished at one single cut on the 
grinding machine which takes 40 minutes 
for each apron; some requiring two cuts 
and double the time. These flat grinding 
machines were operated by an English 
grinder very lately from Birmingham, who 
much preferred tLe American practice of a 
stationary wheel and moving work to the Eng- 
lish practice of stationary work and a trav- 
ersing grinding wheel, and also spoke very 
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highly of the easy handling of the Brown & 
Sharpe flat grinding machines as compared 
with the Birmingham machines to which 
he was accustomed at home. Compared 
with the time required to mill the surfaces 
the grinding time seemed very great, a piece 
which could be milled in 7 or 8 minutes re- 
quiring 5 or 6 times as long for the grind- 
ing. Between planed and milled surfaces 
there is, however, very little difference in 
grinding time required, as what looked like 
a deep cutter mark came out with as light 
a grinding whee] cut as what seemed a 
very small tool mark in the planer work. 
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at the end of about 10 inches of cut one of 
the cutters split in two; the teeth did not 
break off, the mill split in halves. The ex- 
treme figures were these : 

Surface speed 45 feet per minute. 

Feed per tooth 0.025’, nearly. 

Cuts per inch 40. 

That is to say, the cutters would not 
stand an addition of something less than 
half a hundredth of an inch to their pre- 
vious work per tooth. The condition of 
surface of the keyway bottom was not 
noted in the final case of 24-inch feed. 

In this particular case, Fig. 11, it was 
finally decided that the cut might be pushed 
to 124 inches per minute, and that it could 
be used economically at from 4} to 6 inches 
per minute, but it was sent to the customer 
with instructions to run at 17 revolutions, 
with a feed of 4” per minute, flooded cut, 
work fed with mill revolution, giving the 
following figures: 

Surface speed 22} feet per minute. 
Feed per tooth 0.0084’. 
Cuts per inch 119. 

There was alsoa record in the drawing 
room of a feed of 114” per minute with a 
radial or ‘‘end” mill, in cast-iron dry, no 
other particulars being given. It seems 
quite probable that a cast-iron cut flooded 
with soap suds or soda water would give 
greatly increased possible results for axial 
or ‘‘ side” mills, as it would keep the mills 
cool, and keep them cool in two ways, by 
lessening the heavy friction of the chip on 
the cutter face and also by absorbing and 
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Very little of the cast-iron surface work 
had more than one cut over on the flat 
grinder to finish it. 

In wrought metal I also obtained ex- 
treme figures of one experiment made in 
cutting keyways ;,"’ wide by 4’ deep in a 
bank of 8 shafts 14’’ diameter at once on a 
Pratt & Whitney No. 3 column milling ma- 
chine, as shown in Fig. 11, to which ma- 
chine I have previously referred as a very 
fine example of late milling machine con- 
struction. 

The 8 mills shown in Fig. 11 were suc- 
cessfully operated with 45 feet surface 
speed and 194 inches per minute feed ; these 
cutters were 5” diameter with 28 teeth, 
giving the following figures in steel : 

Surface speed 45 feét per minute. 
Feed per tooth 0.02024”. 
Cuts per inch 50, nearly. 

Fed with the revolution of mill. Flooded 
with oil, that is, a large stream of oil run- 
ning constantly over each mill. Face of 
tooth radial. I did not see this cut made; 
the resulting keyway was described to me 
as having a ‘‘ heavy wave or cutter mark in 
the bottom,” and it was said to have shown 
no signs of being heavy work on the cutters 
or on the machine to make these 8 cuts 
simultaneously at this 194” per minute feed. 

Desiring to know the extreme limit of 
possibilities, the feed under above con- 
ditions was increased to 24’ per minute, and 





carrying off what heat was generated by 
the cut. 1 do not know that a flooded cut 
on cast iron has been tried. The opinion 
of those most experienced with whom I 
have talked about the flooded cast iron cut 
has been in favor of flooding with water, 
either soap suds or soda water; flooding 
with oil would be extremely inconvenient 
in case of large work, as well as expensive, 
because so much oil would stick to the sur- 
face of each piece and be lost, and because 
it would require expensive handling and 
large hot soda tanks to clean the oil flooded 
work after milling. 

There were no other examples of wrought 
metal milling in process of execution which 
offered points of instructive interest. Such 
as there were were not on machines of the 
latest construction, and gave no informa- 
tion beyond ordinary practice. 

Fig. 12 isan end view of an elevator ver- 
tical rail with section dimensions as given, 
finished on the three surfaces A B, B Cand 
C D with a gang of three mills; the rails are 
each 16 feet long, and dowels in the holes 
EE are so accurately located as to enable 
the bars to fit together, end to end, to form 
a continuous vertical rail of any desired 
length, the ends, of course, being finished 
perfectly square and the bars cut exactly to 
length. For this job Pratt & Whitney built 
two tools, a milling machine in the same 
general form as Fig. 11 for milling the 
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lengthwise cuts on a bank of four rails at 
the same time, and a magnificent horizontal 
double head tool for milling both ends at 
once with radial mills, and drilling the two 
dowel holes in each end at the same time; 
this tool also has two small radial drills, 
mounted on saddles to drill tie rod or bolt 
holes at any desired points in the flat web of 
the rails, both being tools to delight the eye 
of the mechanic by their elegant outlines 
no less than by the suitability of design and 
excellence of finish. These two tools are, 
of course, costly examples of the tool mak- 
er’s art, and the preliminary work had the 
most careful attention. Four trial rails, 
each 4 feet long, were furnished by the ele- 
vator makers as samples of the stock to be 
used; a gang of mills was made with insert- 
ed teeth, and the trial rails were milled at 
the rate of 4 feet in 10 minutes without the 
least difficulty, were so reported to the 
drawing room, and no one expected the 
slightest trouble with this work. Yet 
these two fine tools have been standing for 
several weeks at the shops ready to run but 
not ready to deliver. First of all, tempered 
copper 3” thick was used to line the spindle 
boxes of the lengthwise milling machine; 
the gang of 12 mills on the cutter arbor re- 
quires a good deal of power to drive it, and 


the tempered copper was so highly com- . 


mended that it was substituted for the usual 
compressed babbitt box lining with such re- 
sults that the boxes were changed back to 
the babbitt; although this was only a small 
detail much time and trouble were given to 
the experiment. When the tempered cop- 
per question was settled the first lot of stock 
came from the rolling-mill with 7,” of stock 
to be removed from the finished edge of the 
rail, causing another delay, then a lot of 
rails came in which had hard spots in them 
and destroyed the cutting edges of the 
mills, although nothing of the sort ap- 
peared in the trial rails, which milled beau- 
tifully, and there the job stands at present. 
Either the rough rails must be annealed at 
the mill, or in some other way the softness 
and ready cutting qualities of the stock 
must be assured because the mills are very 
costly, and as there are four rails milled in 
bank the four cutters which cut the finished 
edge must all be of the same diameter, and 
hence any injury to one necessitates the 
grinding of all four, or else the cutters must 
be so good as to be indifferent to the hard 
spots in the rails. It would seem that the 
tools were ready for delivery when they 
operated perfectly on the trial rails, but the 
Pratt & Whitney Co, are now making new 
cutters with teeth of different steels, 
‘Double Crescent” ‘‘Howe, Brown & Co.,” 
“‘Sanderson’s,” ‘Atha & Ilingsworth’s 
Champion Special,” and ‘Jonas Mayer & 
Colver’s” steels being all put in one cutter, so 
as to have exactly the same service and 
thus determine if any of them can be used 
successfully on this rail stock as it now 
comes from the mills, and what this tedious 
experiment will cost no one can tell. Mean- 
time these two very large and expensive ma- 
chines, perfect in design, stand in the shop 
where they were built, monuments, for the 
present, of the uncertainties of tool-making 
profits even when full-sized trials are report- 
ed to the drawing room, ‘Everything all 
right, notrouble with this job.” 
——~-<>e—____. 


LETTERS FROM PRACTICAL MEN, 





Indicator Pipe Connections, 
EKditor American Machinist : 

Mr. Willis’ article on the effects of indi- 
rect indicator pipe connections is of especial 
interest, inasmuch as it represents, so far as 
I am aware, the first attempt to defend the 
use of long and indirect connections. Mr. 
Willis pertinently remarks that it would be 
a mistake to draw a universal conclusion 
from so limited a test, and here I am thor- 
oughly in accord with him. His experi- 
ments, which, I must say, have every ap- 
pearance of having been carefully conducted, 
certainly appear to show that in this par- 
ticular instance the different pipe con- 
nections gave practically identical results ; 
but it would, I venture to think, be a great 
mistake to imagine that this would be uni- 
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versally true. Indeed, I very much doubt 
if he would have obtained results so nearly 
uniform from the same engine running at 
say 100 revolutions per minute. 

It is often stated that the friction of long 
pipe connections falsify the diagrams, with 
which conclusion I am inclined to disagree. 
I believe that it is not the frictional resist- 
ance offered by the pipe to the steam that 
introduces error, for the simple reason that 
practically no steam-flow occurs. A series 
of more or less rapidly recurring pulses of 
pressure in the pipe would not appear to be 
influenced to any/marked extent by fric- 
tional resistance. 

My great objection to the use of long 
pipes is the condensing influence they exert 


Atmospheric Line 
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servations must be taken under very varied 


conditions. I trust, therefore, that Mr. 
Willis will be able to extend his tests, and 
shall look forward with interest to any 
further results with which he may favor us. 
M. E. 





Central Blast Cupolas, 
Editor American Machinist : 

I notice in your issue of Dec. 14th more 
interesting information relative to cupolas. 
The Whiting cupola evidently is a positive 
success, and I have had some valuable cor- 
respondence with Mr. Whiting recently. In 
your Nov. 30th issue Mr. West’s article I 
appreciate, also article you kindly published 
entitled ‘‘ Remarkable Coincidence,” but 
take exception to 
the title of the 
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upon the contained steam. An arrangement 
of piping as shown in Mr. Willis’ indirect 
connection presents a very large condensing 
surface, and it is difficult to understand why 
the effect upon the enclosed steam was not 
greater than appears to have been the case. 
The only explanation which suggests itself 
is, that at the fairly high speed of 312 indi- 
cation-strokes per minute, the heat supply 
was sufficiently rapid to prevent the con- 
densation appreciably affecting the result. 
For this reason, I should very much like 
Mr. Willis to repeat his experiments with 
the same engine, running very much slower. 

In support of my views, I will call atten- 
tion to some experiments made some 
eighteen years ago by a British engineer— 
Bryan Donkin, Jr.—an admittedly careful 
investigator. Having to indicate the low- 
pressure cylinder of a beam engine, he em- 
ployed two indicators, one being placed on 
a short connection about eight inches long, 
and the other on a pipe of such length as 
would have been used if both ends of the 
cylinder had been in communication with 
one indicator, viz., 5 feet 6 inches long. 
Diagrams were taken simultaneously with 
these two indicators for a single revolution 
of the engine, and upon examination it was 
found that the card from the instrument on 
the long pipe was smaller than the other by 
from 15 to 30 per cent. of the latter. This 
difference was increased the greater the 
power exerted. The smaller diagram was 
deficient both on the steam and on the ex- 
haust side—the steam pressure being lower 
in the forward stroke, and the back press- 
ure higher in the return stroke—than that 
given by the diagram with the short pipe. 
I have reproduced the two diagrams taken 
simultaneously in this way, the full line 
being that taken with the short pipe, and 
the dotted line the one with the long pipe. 
Particulars of this experiment will be found 
in the ‘‘ Proceedings of the British Institu- 
tion of Civil Engineers,” Vol. 83, but un- 
fortunately no mention is made as to the 
engine speed ; the number of strokes per 
minute must, of course, have been very 
much less than in Mr. Willis’ experiment. 

With the object of throwing some light 
upon the cause of the loss of pressure with 
long pipes, Donkin tried the effect of cloth- 
ing the outside of the pipe with cotton 
waste. This produced no improvement 
that could be detected, and the pipe was 
then jacketed with steam. The result was 
that the diagram from the short unjacketed 
pipe and that from the long jacketed pipe 
became identical. It is noted that to elimi- 
nate errors, as far as possible, the positions 
of the indicators, as well as the operators, 
were frequently reversed. 

In conclusion, I would say that the in- 
vestigation undertaken by Mr. Willis is an 
important one, but to be of real service, ob- 





latter. 

I take pleasure in 
sending you Mr. 
B. H. Hibler’s pat- 
ent papers which I 
obtained from Mr. 
Stewart, patent 
solicitor here. You 
will notice from the 
drawing that it is 
entirely unlike the 
West central tuy- 
ere, as printed in 
your Nov. 3d issue. Mr. Hibler’s patent 
paper reads, ‘‘ The aperture e, under the pro- 
jecting edges of the cap d, provides for the 
dissemination of the air of the blast uniform- 
ly throughout that part of the cupola where 
the smelting process is being carried on, so 
as to secure more perfectly the advantages 
of a blast. To protect the tuyere described 
from the effects of the excessive heat to 
which it is exposed, I usually cover it with 
a mortar of fire-clay, as shown at N, Fig. 2, 
or such other material of a similar character 
as is a poor conductor of heat. That such 
mortar may adhere firmly to the tuyere, I 
corrugate or roughen the outer surface of 
the latter, or make on it projection 55.” 
This patent being granted Aug. 13, 1867, 
it is but fair to admit that Mr. Hibler in- 
vented the first central blast tuyere; if it 
had been a success would not the enterpris- 
ing cupola builders have adopted it? Would 
it have been hidden under a bushel for 
twenty-six years ? Mr. West’s central blast 
is entirely different in mechanical construc- 
tion as you will notice in comparing draw- 
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is perfected its universal use in cupolas 
will follow as night follows day. In face of 
the future and the Age of Stee), iron found- 
ers must discover and invent economies in 
melting pig-iron, or our occupation will be 
gone. 


Reading, Pa. T. BEVERLEY KE. 





Use of Cams in Turning Watch Parts. 
Editor American Machinist : 

I see that you have published the paper 
that I wrote describing a New Process of 
Cutting Cams. [Issue of Nov. 16, 1893.] 
Enclosed you will find a small envelope in 
which are a number of cannon pinion 
blanks for a watch. These were turned in 
a small lathe in which the cutting tool is 
moved by a double cam that is so formed as 
to move the tool both crosswise and length- 
ways. The ‘movement is simultaneous 
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while turning the taper, separate the rest of 
the time. The sketch on the outside of the 
envelope will, I hope, give you the idea. 
The tool moves over the work at a uniform 
rate of speed, and the samples sent you 
show the great accuracy attained. 

Elgin, Ill. W. A. GABRIEL. 


[It will be understood, of course, that the 
sketch which we reproduce is about eight 
times the size of the work, the speci- 
mens of which, referred to by Mr. Gabriel, 
show remarkable accuracy and fine finish. 
—EpD. ] 


The Milling Machine and Its Feeds. 
Editor American Machinist: 

Obliged for the last five years to make 
milling machines a daily study, the dis- 
cussions in your columns relative to the 
machines per se, and their operations, have 
been of particular interest as well as in- 
struction to us. 

The human family has been tritely de- 
nominated creatures of habit, and we think 
machinists will concede they are not excep- 
tions to the rule, even the professors of the 
profession. When we see a slide pond, even 
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CENTRAL BLAstT CUPOLA. 


ings and looks to me like a great improve- 
ment on Mr. Hibler’s. Youcan patent a wind- 
mill but you cannot patent the wind, as you 
have said in the AMERICAN Macurnist long 
ago. The ‘‘ Coincidence” of the central 
blast question we notice, but compare the 
drawings and you see nothing ‘: Remark- 
able” except being so different in design ; 
however, I am not satisfied with either, and 
have a plan of a central blast different from 
both that I will try, and if it is a success 
will advise you and send sketch of it. All 
manufacturers know how difficult it is to 
keep a new thing or valuable process from a 
competitor, but when the central blast tuyere 


the gray beards take a brace and “let her 
go.” 

Up to avery short time we had all been 
sliding contentedly down ‘“‘ the well settled 
practice” that a milling cutter must run 
against the feed, until somebody sifted salt 
on the slide, and we found, as we stopped, 
the slide was a fallacy; that milling cutters 
would do better running with the feed, if 
properly provided for, 

When Mr. Arnold, in his admirable trea- 
tise on ‘‘ Milling Machine Practice,” in your 
issue of this week, positively asserts that 
‘‘axial and radial mills are two totally differ- 
ent tools, each having powers and conditions 
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which are not found in the other,” is he not 
heading the boys in the good old game of 
follow master, and may he not be relying too 
confidently on ‘‘the well settled practice” ? 

Our experience has been, when speaking 
incidentally of milling machines to the 
greater majority of our best mechanics, we 
seem instantly to throw a picture of a 
collared arbor holding a milling cutter be- 
fore their mental vision, and that picture 
seems as strikingly apparent in your essay- 
ist’s description of ‘‘the” recognized mill- 
ing machine for ‘‘small pieces” as if he 
had made a sketch of it. 

We do not want to stop the fun of the 
boys on the slide, but would like them to 
take a walk alongside and look the ground 
over. 

Mr. Arnold will certainly not contend 
that milling machines cannot be constructed 
to use both the radial and axial mill, or in 
other words, that machines cannot be made 
with the proper spindle and bearings which 
will do both face milling and slab milling. 
As we understand him, he has never seen 
such a tool. 

In our investigations of milling machines 
we have seen tools made within a stone’s 
throw of the source of his information, on 
this identical principle, having all the parts 
of a complete milling machine, universal 
swing, graduation of adjustment to .001”, 
etc., and which combined fully the two 
conditions in the one machine. We have 
seen the tool face milling 8” cubes of San- 
derson’s tool steel, two at a time, with a cut 
of ;*," at the bulge of the forging—without 
oil—with mills made of cast-iron disks and 
inserted teeth—time six hours for the six 
cuts 8x16’, and giving true faces for the 
die sinker to work on without filing; and 
have seen the same tool do slab milling of 
‘‘small pieces” as easily and quickly as by 
**the recognized ” practice. 

Many machine tools have been made with- 
in the past few years, unfortunately, with 
only an ulterior view of meeting a price 
competition, and purchasers have been in- 
duced to buy them on the “well settled 
practice” of believing the placard, ‘‘re- 
duced to 79 cents,” but we are happy in 
believing that day is past, and that good 
money will insist upon good value in the 
purchase of shop tools. 

Milling machines capable of axial and 
radial milling are made to day in the one 
tool, and made within the buying ability of 
every established machine shop. 

We are sure that machinists have found 
that in machine shop practice, in tool con- 
struction, in engine building, and in mill- 
ing machine practice as well, if we are 
intending to ‘‘ pro-cess with the procession,” 
we must throw ‘‘the recognized practice ” 
and ‘‘ the well-settled practice” in the scrap, 
and start fresh with new patterns. V. V. 


Square Corners at a Discount, 
Editor American Machinist : 

We had the misfortune to invest a little 
in a carpenter’s bench stop, some years ago, 
and found the tool to be well liked by the 
workmen, but the ‘‘rub” came when we 
were getting at the cost of manufacture. 
There were square pieces—square corners, 
and recesses with square corners, and the 
‘‘squareness” of the thing killed it. We 
dropped the thing like a hot potato, and 
have pasted a sign in our hats which says, 
‘*the next time, buy something that can be 
made on lathe or screw machine, and avoid 
square corners. 

CALLENDER & PATTERSON. 

Dayton, O. 








> 
Course of Lectures on Naval Archi- 
tecture, 





Professor Cecil H. Peabody will deliver a 
course of twelve lectures for the Lowell In- 
stitute, under the supervision of the Massa- 
chusetts Institute of Technology, Boston, 
Mass., on Naval Arckitecture. The lectures 
will be delivered in Room 27, Rogers Build- 
ing, beginning January 1st, at 7 30 P.m.,and 
continuing Mondays and Thursdays. These 
lectures are free, and we can commend them 
to our readers in Boston and vicinity as 
likely to be both interesting and instructive. 
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An Improvement. 





Itis almost the universal testimony of those 
so situated as to be best able to judge of the 
real condition of machinery interests, that 
there has been within the last few weeks or 
a month a very perceptible improvement in 
tone and in prospects. A good deal of what 
was undoubtedly a panicky feeling is wearing 
off, and men generally are again in view of 
the fact that there is every probability of 
there being a great deal of new machinery 
needed in this and other countries within 
the next year or two. Practically all of 
what is needed in this country will un- 
doubtedly be supplied by American build- 
ers, and the experience of the past few years 
strongly indicates that an increasing share 
of what is needed in other countries will also 
be supplied by them, our exports of machin- 
ery — especially machine-and small tools, 
wood-working, and mining machinery, 
having steadily and very greatly increased 
within the past three or four years. 

There has been, recently, a sharp increase 
in the output of pig-iron, the weekly capa- 
city of furnaces in blast having increased 
6,175 tons between October 1st and Novem- 
ber ist, and 9,309 tons between November 
1st and December 1st. As our readers well 
know pig-iron is at the foundation of the 
machinery industry, and it is morally certain 
that an increased production of pig-iron 
means an increased production of machinery. 

One of the most encouraging features of 
the case is in the fact that there is entire ab- 
sence of what is called ‘‘ over- production.” 
Stocks of nearly all kinds are about as low 
as it is possible for them to be, and increased 
purchases are rapidly becoming absolutely 
necessary to supply actual needs of con- 
sumers. 

Of course it is true that the lamentable 
decrease in purchasing power brought about 
by stagnation and lack of employment for 
the great body of purchasers, will require 
time to remedy, but there can be no reason- 
able doubt but that there will be improve- 
ment from now on. 

Railroad companies particularly have been 
for some months buying almost nothing, 
with the result that they now must buy in 
order to keep the roads in operation. 

It will be remembered that in the fall of 
"79 and the beginning of ’80, when the re- 
covery from the panic of ’73 began, a sudden 
rush set in, which made many machine 
builders wish their stock had been some- 
what larger. One prominent firm of ma- 
chine tool builders which had been carrying 
a stock of about $200,000 worth of finished 
machinery found it going off rapidly at their 
own prices, and customers actually contest- 
ing for possession of tools of which there 
was a limited number on hand. Such a 
rushing revival of business is by no means 
improbable as the finale of the present de- 
pression, and it may come soon. At any 
rate we think it is well to be, so far as pos- 
sible, prepared to take full advantage of im- 
provement as soon as it appears, and partic- 
ularly to look well to improvement of shop 
methods and equipment with a view to in- 
creased productive efficiency. 

Those, for instance, who refuse to believe 
that there is no future for us, may very prop- 
erly consider the propriety of putting in 
more efficient machine tools and shop fix- 
tures in preparation for future competition. 

It is quite certain that machine tools can 
be at present purchased much lower than 
will be possible after a revival of business 
shall have made two customers for every 
machine, in stock. 

————eq>e—___—_——_ 
Some Points About Patents. 





A mechanic of our acquaintance has had 
a somewhat queer experience in connection 
with a patent recently. While employed as 
expert designer by a well-known firm of 
tool builders the firm received an order for a 
special machine tool which had to be de- 
signed for a special manufacturing operation. 
From the concern ordering the machine noth- 
ing in the way of ideas concerning its con- 
struction was received ; the machine was 
simply to accomplish a certain metal work- 
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ing operation and when finished it was ac- 
cepted and paid for as a satisfactory job. 

Shortly after this our mechanical friend 
became the superintendent of a tool building 
establishment in New England, and an order 
came there for a machine tool to do some- 
what similar work. Naturally for this work 
a machine having some points of similarity 
was built, and this second machine became 
the subject of an illustrated article in these 
columns. 

Upon its appearance thus, it was speedily 
learned that the man who owned the first 
machine had patented it and now proposed 
to prevent all others, even its real inventor, 
from building the machine. How any one 
but the inventor of the machine could take 
oath that he himself had invented it, we 
leave to our readers to figure out, but as the 
last builder of the machine has his superin- 
tendent (the real inventor) and the first-named 
firm of tool builders to testify to the truth 
of the matter, it seems probable that the 
patent will prove of very little value. 

This incident leads us to say that there is 
in this matter of patents a good deal of loose 
practice—practice which can and often does 
cause considerable trouble. In the first 
place it should be understood that no one but 
the real inventor—the man who conceives 
the ideas which are embodied in a machine— 
can properly or honestly take the inventor’s 
oath. The proprietor of a shop, or a man 
who may be having a certain machine built, 
does not become an inventor, entitled toa 
patent, simply because he occasionally looks 
over the drawing as it progresses, nor be- 
cause of anything elsehe may do except one 
thing, and that is to conceive constructive 
ideas which are embodied in the machine. 
This conception of a constructive idea, and 
this alone, entitles a man toa patent as an 
inventor, and a man who swears that he is 
the inventor of a machine, knowing that he 
did not himself conceive any of the ideas em- 
bodied in its construction, swears to an un- 
truth and renders the patent so obtained 
liable to nullification should it be attacked. 

An inventor may for a consideration sur- 
render to another a portion or allof his rights 
to an invention, either before or subsequent 
to the completion of the invention, but even 
here there are certain safeguards which have 
been thrown around the inventor’s rights by 
the courts that make it advisable to call inex- 
pert advice in the interest of all concerned 
and in order that the real intention of the 
parties interested may be carried out. 

In a general way it may be said that where 
the nature of an employment calls for the 
exercise of inventive faculties, or where a 
person is employed to devise new means of 
performing certain operations, the employer 
has a right to the unrestricted use of what- 
ever may be developed within the line of 
the work, but the patent, if any be taken 
out, belongs to the inventor, and he is en- 
titled to any benefits that may be obtainable 
under it without interfering with the em- 
ployer’s right of use of the invention. Of 
course the employer’s unrestricted right to 
use may render the patent valueless to the 
inventor or to any one else, and may not. 

In other words, there are various ways in 
which an employer may acquire the right to 
all the real benefits arising from an inven- 
tion, but this must be done in some manner 
sanctioned by law, and law does not allow 
an employer to figure as the inventor of a 
device, when as a matter of fact he has had 
no part in the real inventive work connected 
with it. An inventor may assign a part or 
the whole of his rights in an invention to 
his employer, but neither he nor any one 
else can make that employer the inventor 
in the face of the fact that the employer 
has not himself invented anything. 

Usually when a machinist or other me- 
chanic is employed in a manufacturing 
establishment, either in a capacity requiring 
the exercise of inventive capacity or not, 
and such mechanic, without special agree- 
ment bearing on the matter, develops an in- 
vention, doing this in the time and with the 
materials, power, etc., of the employer, the 
employer has an inherent right to the use of 
such invention, but he has not under such 
conditions the exclusive right to, it'and a 
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valid patent, if any be taken out, must be 
taken out in the name of the real inventor, 
and to him it belongs after it is taken out 
unless by a distinct and legal agreement he 
transfers his right to another. 
ctnaamnitiicsiaaais 


George H. Babcock. o 





Our issue of December 7th referred to the 
sudden death of Stephen Wilcox, of the 
Babcock & Wilcox Co. We have now to 
announce also the death of the other princi- 
pal member of the company, Mr. George H. 
Babcock, which occurred at his home, in 
Plainfield, N. J., Saturday, the 16th instant. 
Mr. Babcock was born at Unadilla Forks, 
near Otsego, New York, in 1832. His father 
was a machinist, and on his mother’s side, 
also, he came of a line of mechanics, his 
maternal grandfather, Ethan Stillman, hav- 
ing been a manufacturer of guns during 
the war of 1812. 

In early life Mr. Babcock worked in a 
woolen mill, and afterwards became inter- 
ested in a newspaper published in Rhode 
Island. He invented a printing press, which 
has had considerable influence upon the art 
of printing press building, and afterwards 
was in the office of J. D. Stetson, a patent 
lawyer of New York. During this time he 
taught night classes in drawing at Cooper 
Union. During the war he was employed 
in the design and construction of steam 
vessels for Government service, and about 
this time met Mr. Wilcox, and the partner- 
ship was formed, the subsequent career 
of which to this time is familiar. j 

At his home Mr. Babcock was one of the 
most prominent and public spirited citizens, 
was president of the Board of Education (in 
a town which pays particular attention to 
educational matters), and had done very 
much to improve the town in various ways. 

His career as an engineer has been also 
very creditable to him, and he was a charter 
member of the American Society of Mechan- 
ical Engineers, its president in 1886-87, and 
one of the managers 1881-’84. 


——__4>e-—___ 
Monthly Meetings of Engineers. 





The first monthly meeting of Mechanical 
Engineers for the informal discussion of 
engineering matters in accordance with the 
plan outlined in our issue of November 9th, 
will take place at the house of the American 
Society of Mechanical Engineers, at 12 
West 3ist street, New York, Wednesday 
evening, January 8d. The subject for dis- 
cussion will be ‘‘ Recent Progress in Steam 
Engine Building as Exemplified at the 
World’s Fair,” and any engineer who is in- 
terested in that subject, or for any reason 
desires to attend the meeting, is invited to 


do so. 
——_+—=>e ______ 


Death of Col. L. C. Boone. 





Col. L. C. Boone, of Salem, O., one of 
the founders of the Buckeye Engine Com- 
pany, of which he was secretary and treas- 
urer, died at his home in Salem on the 20th 
inst. at the age of seventy-two. Colonel 
Boone was widely known asa business man, 
and was connected with other manufactur- 
ing interests in Salem, besides that of the 
company named. 


(ESPON and) 
Wer ANSWERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
depariment. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
— they should be wriiten on a separate 
sheet. 




















(621) W. W. J., Atlanta, Ga., writes: 
Please inform me if there is on the market 
any treatise on the occurrence, preparation 
and properties ofaluminum? A.—‘‘Alumi- 
num and its Alloys,” by Richards, is a good 
book and may suit your purposes. 
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(622) R. R., ‘Englewood, N. J., writes: 
Kindly inform me if there has been a nickel- 
in the-slot machine made for blackening 
shoes? A.—Yes; but it has not yet been 
put in general use. 


(628) E. H. H., Moro, Ill., writes: I have 
a tire to shrink on a wooden wheel for a 
graction engine. What allowance should be 
made for shrinkage? The tire is 4 feet 10 
inches inside diameter, + inch thick, 6 inch- 
es wide. A.—We should make the diameter 
of the wheel center about 4 of an inch 
greater than the inside diameter of the tire. 


(624) L. W., Fitchburg, Mass., asks: 
What books should I study to enable 
me to fit the pipes for hot water and 
steam heating purposes in buildings? And 
from whom can I obtain them? A.—‘‘Steam 
Heating for Buildings or Hints to Steam 
Fitters,” by W. J. Baldwin; and ‘‘Hot Water 
Heating and Fitting,” by the same author, 
published by the Engineering and Building 
Record, New York, may suit you. 


(625) B. R.8., Chicago, Ill., writes: Please 
inform me where I can get a four-years’ 
course in a machine shop, or mechanical 
school by working my way? .A.—We do 
not know of any school that teaches the 
whole of the machinist’s trade. The best 
course for you to pursue is look around un- 
til you find a place as apprentice in a ma- 
chine shop; small jobbing shops, or a gen- 
eral machine shop, are to be preferred. 


(626) J. W. P., Detroit, Mich., writes: 
Referring to answer to Question 593, I would 
ask if the radius of eccentric, throw, and 
thickness of strap at the point of connection 
with the rod has no effect? A.—No, be- 
cause it is understood among mechanics that 
the expression ‘‘length of eccentric rod” 
means the length from the center of ec- 
centric strap to the center of the rod pin, 
just the same as if the rod and strap had 
been made in one piece. 


(627) A. L., Fort Wayne, Ind., asks: Is 
there a book treating on the Corliss engine 
alone, independently of any other class of 
mechanical engineering? A.—The book 


‘entitled, ‘‘ Corliss Engine and Allied Steam 


Motors, Working With or Without Automa- 
tic Variable Expansion Gear,” including the 
most approved designs of all countries, 
with special reference to the steam engines 
of the Paris International Exhibition of 
1878, by W. H. Uhland, treats mostly on 
Corliss engines, and may suit your purpose. 


(628) W. M., Dover, N. J., writes: Kindly 
inform me which part of a boiler has the 
greatest pressure to bear? I have reference 
to a horizontal boiler carrying about 90 
pounds of steam pressure. My friend claims 
that the pressure at the bottom is greater by 
the weight of the water, while I think the 
top is subjected to the greater pressure. 
A.—Your friend is right, the bottom of the 
boiler is subjected to a greater pressure 
than the top; the difference between these 
pressures is equal to the weight of the 
water. 


(629) J. §., Indianapolis, Ind., writes: 
Please inform me how to indicate finished 
surfaces on a drawing or blue prints? I 
use, and have used, several ways to indicate 
such surfaces, but I cannot say that I have 
been very successful as the drawings have 
been misunderstood by the patternmaker 
and machinist. A.—The best way to indi- 
cate on the drawing the surfaces which are 
to be finished is to write on the lines which 
represent the finished surfaces, “finished,” 


‘tool finish,” or ‘‘faced,” according to the 


degree of finish required. 


(680) R. H., Anniston, Ala., writes: I 
have served four years at the machinist’s 
trade and would now like to learn drawing. 
Please inform me where there is a good 
drawing school whose charges are moder- 
ate? .A.—Probably the best course for you 
to pursue will be to join the Correspondence 
School of Mechanics, Scranton, Pa. This 
school gives instructions through corre- 
spondence, and this will enable you to work 
at day time in any city. We have pub- 
lished in our columns a series of articles on 
practical drawing written for those who 
wish to learn this science during their leis- 
ure hours at home. 


(631) E. T., Newark, N. J., writes: Please 
inform me as to which is the most durable 
and cheapest running rotary engine. Also, 
is a rotary engine more profitable than a 
high-speed engine? Please mention date of 
patent of the rotary engine. A.—We have 
not seen a rotary engine that can be run as 
economically as an ordinary high-speed en- 

ine. There have been. if our recollection 
s not at fault, over 2,000 patents granted 
on the rotary engine, and out of all of these, 
none has become popular as far as we know. 
From this you will see that it is impossible 
for us to say which is the most durable and 
economical rotary engine, and space will not 
permit us to give dates of patents. 


(682) F. D. H., Medina, N. Y., writes: I 
would like to know how to enamel cast-iron 
the same as is done with links and other 
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small articles. Also are there any books 
published that treat of doing this work, and 
of giving small cast-iron articles the copper 
color? A.—The operations of enameling 
depend on skillful manipulation, and a 
knowledge which can only be obtained by 
long practice. Our experience in this art is 
very limited, and we cannot give you the 
best and latest methods. But if you simply 
want to know how to color articles of metal, 
then we should advise you to procure the 
book entitled. ‘‘ Metal Coloring,” by A. H. 
Hiorns, published by Macmillan & Co., 
New York. This is one of the best books, 
for its price of $1.00, that you can obtain. 


(683) P. A., Montclair, N. J., writes: Can 
you give me the address of any one who 
makes small boilers? I have an engine 14x 
3 inches and wish to either buy or make a 
boiler for it. Would it be feasible for one 
who has a lathe and the use of a machine 
shop to attempt to make the boiler? If so 
where can I find directions for doing so? A. 
—For the given size of engine we should 
recommend a plain upright boiler as shown 
in our issue of March 27, 1890. Outside 
diameter of shell 183 inches, height 38 inch- 
es; diameter of furnace, 18} inches; height 
of furnace, 21 inches; diameter of flue, 4% 
inches. There are many boiler makers 
around your vicinity who can make this 
boiler for you. Unless you area boiler 
maker we should not advise you to attempt 
to make one, because if it is not properly 
made it will always be a source of nuisance 
if not a decidedly dangerous thing to have 
around, 


(634) G. H. M., Cleveland, O., asks: At 
what speed will a pressure of 480 pounds 
per square inch force water through a hole 1 
inch diameter, and how many cubic feet 
will be discharged per minute? A.—First 
find the head corresponding to the given 
pressure by dividing the pressure by .434 
which gives a head of 1,106 feet, denote this 
by h. The theoretical velocity » will then 


be equal tov = 4/64.4h = 266.8 feet per 
second. Experiments show that this value 
is reduced by about 3 per cent. by friction 
at the edges, so that for ordinary practical 
purposes we have 97 per cent. of theoretical 
velocity, which gives us 2668 X .97 = 
258.79 feet per second. The discharge Q is 
found by the following formula: Q = .62 a 


a/ 64.4 h,in which a denotes the area of the 
orifice in square feet. The area of an ori- 
fice 1 inch diameter is .0054 square foot; 
hence we have Q = .62 X .0054 ,/ 64.47 


= .893 cubic foot per second for the dis- 
charge, and per minute .893 «x 60 = 53.58 
cubic feet. 


(635) C., Cincinnati, O., writes: Please 
explain what that semi-ball shaped casting 
on the chain of the Niles’ car wheel borer is 
for, and how it is used? A.—The Niles 
Tool Works used for some years a set of 
‘* lazy” tongs on the end of the crane chain, 
but there was some trouble in keeping the 
wheels level as they were being lifted into 
position, which, of course, caused difficulty 
when the wheels were to be chucked. No- 
ticing this difficulty, they got up the 
present arrangement, as shown in the 

















accompanying illustration, which consists 
of a ring on the end of the chain, and a long 
semi-egg shaped weight which slides along 
the chain. The ring is put through the 
center of the wheel, and through this ring 
from the under side an iron rod is slipped, 
and the weight on the chain set into the 
center of the wheel, adjusting itself for any 
length of hub. When the wheel is lifted it 
remains level and can be easily swung into 
place. The chain is then slipped up and 
the a removed on the under side of the 
wheel. 


(636) P. 8S. G., Galena, Kan., writes: I 
inclose sketches of a rotary engine, which I 
intend to have patented if it is a success. 
I shall be pleased to have your opinion in 
regard to the same. .A.—In order to com- 
pete with manufacturers of the higher grade 
of steam engines, all new designs should 
be such as to procure a high economy of 
steam, with the greatest simplicity of con- 
struction, and possess an easy accessibility 
to all parts for inspection and repairs. We 
do not see how you can obtain with your 
design as great an economy of steam as in 
some of the ordinary steam engines now in 
use, neither does your design possess any 
merits in regard to simplicity or accessibil- 
ity. In fact, from the meagre information 
given in your description and sketch, we 
doubt very much whether your engine will 
turn around at all. To be candid, you have 
evidently entered the field of steam engi- 
neering without having posted yourself as 
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to what has been done in the line of rotary 
engines. There are now several thousand 
patents granted on this class of engines, and 
of all these we cannot at present call to 
mind one which has become popular. Our 
advice is, do not throw your money away 
on the design submitted to us. 


(637) KE. A. Q., Juniata, Pa., writes: 
With reference to the inquiry of (612) W J. 
C., New Orleans, La., you state that a can- 
tilever expressed by formula (4) W7 = 
11.000 d d? ‘ 
cess Sas is only 4 times asstrong asa beam 
loaded in the center and firmly fixed at the 
ends, expressed by the formula (5) W/7 = 


11,000 4 d? 
8 —— This statement appears to me 


erroneous, and formula (5) should read 4 in- 
stead of 8 times the strength of the canti- 


lever, thus: Wi =4 31,000} a Kindly 


set me right if Iam mistaken. A.—If the 
beam had been simply supported at each 


end, then the formula WJ = 4 —— 


as given by you would have been correct, 
but you seem to overlook the significance 
of the term ‘‘ firmly fixed at both ends,” 
under these conditions the beam will be 8 
times as strong asthe cantilever. We be- 


lieve the formula, W 7 = 8 11,0005 a? as 


given in the answer referred to, is correct 
under the conditions named. 


(638) M. O. P., Muskegon, Mich., writes: 
Please inform me what size of boiler, with 
submerged tubes if any, I should use for a 
3x3 inch single-acting two-cylinder engine 
running at a speed of about 800 revolutions 
per minute, cutting off steam at? stroke. I 
want to put the boiler and engine in a boat, 
the engine is to be geared to the propeller 
shaft. What size of wheelshould I use, and 
at what speed should it be run? What horse- 
power will the engine develop? A.—Your 
questions are very indefinite, the horse-pow- 
er will depend on the steam pressure you 
intend to carry, and whether you intend to 


run it as a condensing or non-condensing | 


engine, of which you have said nothing. 
The other questions are also very indefinite, 
and all we can do is to give approximations. 
With 100 pounds of steam pressure the en- 
gine, non condensing, should develop about 
6 horse power. Diameter of propeller wheel, 
24 inches; pitch, 42 inches; speed of pro- 
peller, about 350 revolutions per minute; 
outside diameter of upright boiler, 32 inches; 
diameter of furnace, 27 inches; height of 
furnace, 22 inches; length of tubes, 30 
inches; number of 2-inch tubes, 51; height 
of cone, 20 inches; making the height of 
boiler without the base 72 inches. Diameter 
of smoke-stack about 11 inches. 


(639) C. C. J., Charleston, 8. C., writes: 
A young man has completed one year of a 
course in mechanical engineering at a first- 
class college, has worked in a drawing 
room, and is now an apprentice in a ma- 
chine shop. Which, in your opinion, is the 
better course of study for him to pursue, 
the one suggested by the AMERICAN Ma- 
CHINIST or the course offered by the Cor- 
respondence School of Mechanics ? A.—We 
presume you allude to the course indicated 
in our issue of February 19, 1891. Either 
course is a good one, but by taking the 
course offered by the Correspondence School 
he will have the advantage of the assistance 
of good teachers who can guide him in his 
studies and assist him in the many solutions 
of difficult problems, enabling him to make 
faster progress than by studying without a 
teacher. 2. What are the qualifications 
necessary for becoming a member of the 
American Society of Mechanical Engineers ? 
A.—To be eligible as a member, the candi- 
date must have been so connected with me- 
chanical, civil, military, mining, metallur- 
gical or naval engineering and architec- 
ture, as to be considered by the council com- 
petent to take charge of work in his depart- 
ment, either as a designer or constructor, or 
else he must have been connected with tbe 
same asateacher. 3. Do you know of any 
book treating on saw-mill machinery suita- 
ble for adraftsman ? A.—Probably ‘ Steam 
Saw-mills,” their arrangement and manage- 
ment, and the economical working of tim- 
ber, by M. P. Bale, may suit you. 


(640) A. N. J., Newark, Del., writes: 
Please answer the following questions, from 
which, I believe, others as well as myself 
will derive some benefit: 1. Which, in your 
opinion, is the best college or university to 
attend for the purpose of obtaining an 
engineering education? A.—There is very 
little, if any, choice between the colleges or 
universities which include engineering in 
their course of study. It is true that some 
of these institutions have greater endow- 
ments to defray expenses than others, and 
can accommodate a greater number of 
students, but in any one of these institutions 
a good engineering education can be ob- 
tained by any one whose abilities qualify 
him for this profession, and who is willing 
to work and study hard, and is anxious to 
obtain this education, 2. State, if possible, 
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what the special advantages of the best 
schools are? A.—The advantages are that 
the student will receive an education which 
will fit him for his life-work, and enable 
him to join the ranks of those who take in- 
terest, and are identified as workers, in the 
industrial and social advancement of the 
nation. 3. How are graduates from our 
best schools of engineering considered by 
men who are in the business? By this, I 
mean, are they sought after by business 
men, or are they considered incompetent to 
fill responsible positions? A.—These gradu- 
ates, like all other men of education and of 
an honorable character, will not only com- 
mand the respect of business men, but of all 
other classes of men; and, after the gradu- 
ates have established a good reputation in 
their profession, are sought after, like all 
other competent men. 
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Grant’s Gears, Lex’n, Mass., & Phila., Pa. See p. 12. 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 
Milling Machs. Kempsmith M. T. Co., Mill.,Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 


Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York. 


Davis Key Seating Machines kept in stock b 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 


Seiden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 


Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 


Steam Pressure Regulators, Reducing Valves, 
Safety Checks. Foster Engineer’g Co., Newark, N. J. 


The American Packing Ring is sold on its merits. 
J. H. Dunbar, Youngstown, O. 

Upright Drills, stationary head, W. & L., with or 
without B. G. J. E. Snyder, Worcester, Mass. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuam apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


‘**Pumping Machinery.’’ New book, 450 pp. 8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel- 
ton Avenue, Philadelphia, Pa. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etc.; machinery name plates in brass 
and aluminum. 


* Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘‘ Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
** New Handy,” mailed at 50c.each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MaA- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.”’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
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A Bicycle Tire. 


By W. H. Booru. 





Evidence of the rapidity with which some 
new industries grow is given by the cycle 
show at the Agricultural Hall, where there 
are now exhibited an enormous number of 
machines, which a little over 20 years ago 
were unknown. The modern bicycle came 
out first in 1868 as an importation, I believe, 
from France, and now employs a large capi- 
tal in its manufacture. At the show— 
which has become an annual affair—there 
are also on view machine tools, and I notice 
quite a large assortment of American tools, 
including a case or two of the fine tools I 
have referred to as having been just intro- 
duced here, one of the newest and neatest 
being a new design in cut nippers with 
adjustable blades that can be removed, re- 
ground and reinserted in place or moved 
forward to suit the amount ground off, the 
adjustment being by a serrated face on the 
jaws of the implement which locks with a 
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similar face on the underside of the blades, 
the fixing being by a dovetail piece and 
screw. I think this maker’s tools have 
come to stay. 

The chief interest of this cycle show this 
year lies in the development of the pneu- 
matic principle—I had almost written tire 
—but remember that the pneumatic tire 
is very liable to injury from sharp flint 
splinters, bent horseshoe nails and other 
trifles, and some one has made a pneumatic 
hub instead. In this new wheel there are 
two rims about five-eighths of an inch apart. 
The outer rim which runs on the road has 
an erdinary solid tire. The spokes from it 
towards the center pass loosely through 
holes in the inner rim, but do not extend to 
the hub proper ; they are fixed to a pneu- 
matic ring which has a diameter about 
half that of the wheel. They are attached 
to one circumference of this pneumatic 
ring, and from the other circumference ex- 
tend spokes to the inside rim, and from 
the inside rim again to the central hub. 

The shocks of the road pass, therefore, 
through three sets of spokes, or would do 
so were they not absorbed by the inter- 
mediate pneumatic ring. 

The pneumatic portion of the cycle is 
thus removed from road 
contact. It is so simple 
that one wonders it was not 
before thought of. The 
cycle trade is so big now 
that it has its own special- 
ist manufacturers of raw 
material, such as sections 
of steel for rims, backbones, 
etc., and one wonders what 
all the people did for a liv- 
ing before the cycle came 
forward, just as we may 
wonder where the electri- 
cians would now be but for 
their new business. 

———_+ap>e___—- 


The Jones Under-Feed 
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mass in the retort, the air will find its way 
in the direction of least resistance which is 
upwards, consequently combustion takes 
place above the air slots only, and the cast- 
ings of the retort remain comparatively cool 
as they are not subjected tothe action of 
the fire. 

The incoming fresh fuel from the retort 
forces the resulting ashes and clinkers over 
the top of the tuyere pipes onto the side 
grates, from whence they may be removed 
at will without interfering with the fire in 
the center of the furnace, thereby maintain- 
ing a high and even temperature. Air is 
supplied by means of a positive pressure 
blower driven by an independent engine. 
The quantity of air required for combustion 
can be easily regulated. The cold currents 
of air, such as are admitted into the ordi- 
nary furnaces, when a fresh charge of coal 
is to be put on, are avoided, and the hot 
boiler sheets are not exposed to injury on 
this account. 

The even temperature in this furnace, 
and the avoidance of small particles of un- 
consumed fuel falling through the grate 
bars considerably increase the economy of 
fuel. 

The furnace can be operated by any fire- 
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Mechanical Stoker. 








The accompanying illus- 
trations show a mechanical 








stoker of simple construc- 
tion, and well adapted to 
burning any kind of coal. 
When properly handled it 
will economize fuel, and 
give out practically no 
smoke. Its principal ma- 
chanism consists of a plain 
steam cylinder and piston, 
with a ram attached to the 
piston rod, a retort in the 
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furnace, and the necessary 
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The altitude would have to be known to use 
a table of pressures at different altitudes. 
The barometer gives the pressure at once in 
inches of mercury, and the limit of height 
at the upper bend to which water can be 
raised is found by comparing the specific 
gravities of mercury and the water to be 
raised. 

It may be thought that taking the specific 
gravity of water as unity, it being so used 
in specific gravity tables, would answer the 
purpose, but a little consideration will show 
that, in practice, this will not do. This 
specific gravity of water is taken as unity 
only for distilled water at the temperature 
of 4° C. (about 39° F.), this being the tem- 
perature of the maximum density of water. 

Water siphoned from open ponds or lakes 
has not unfrequently a variation of temper- 
ature amounting to 50° F. This alone 
might render a siphon that works all right 
in summer inoperative in winter, provided 
that to work at all it must work near the 
limit to which, in its particular location, 
atmospheric pressure can lift the liquid in 
the shorter leg. It is plain, therefore, that 
in computing the possible lift the specific 
gravity of the water at the lowest tempera- 
ture it can ever assume must be one of the 
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sorbed gases, but through it may be con- 
stantly passing upward large or small 
bubbles of free gas. This gas entering a 
siphon and rising to the bend may accumu- 
late in such quantity as to force out the 
liquid from the tube or pipe and entirely in- 
terrupt the flow. Thus it would be impos- 
sible to siphon the water flowing from many 
mineral springs until the gases with which 
they are surcharged have had time to escape. 

Now the nearer the limit of working with 
a pure liquid, at the temperature of maxi- 
mum density a siphon is designed to work, 
the more all these causes will unite to inter. 
fere with its continuous operation. By use 
of a specific gravity bottle in extreme cold 
weather the specific gravity of the water at 
or near its maximum density may be deter- 
mined when it is pure or approximately so ; 
but, in some cases, the matter held in solu- 
tion is less in winter than in summer, and 
the amount absorbed as well as of free gas, 
especially if the latter come from decompos- 
ing organic matter, is nearly always less as 
the temperature drops towards zero. These 
variations render it necessary when a siphon 
is desired to work over a rise suspected to 
be near the limit of possibility that tests of 
specific gravity be made in both cold and 
warm weather whenever the 
water is known to contain 
mineral matter, and also 
that the free gas contained 
in the water should be con- 
sidered as part of the mass 
weighed, not being allowed 
te escape from it during the 
test, unless a device to be 
hereafter described be em- 
ployed in connection with 
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The steam cylinder, piston 

and ram are placed entirely 

outside the furnace, there- 

by securing accessibility to all parts at all 
times. The retort is in line with the ram, 
which forces the coal into the retort. 

Its operation is as follows: When the 
fire is to be started, the retort is first filled 
with coal, level with the top of tuyere pipes. 
The fire is then started on the side grates in 
the usual manner, and steam raised. The 
ashpit doors which admit air to the side 
grates are then closed. The coal is now 
placed in the hopper outside of the boiler 
front. The steam ram is then withdrawn 
by shifting the lever, allowing the desired 
quantity of coal to fallin front of the ram 
which on its return stroke forces the coal 
into the retort. Air under pressure is now 
admitted inte the tuyere pipes. This air 
issues through the slots shown in the draw- 
ing, over the top of the green fuel in the re- 
tort, and under the burning fuel. The re- 
sult is that the heat from the burning coal 
above the retort slowly liberates the gas 
from the green coal underneath, thoroughly 
mixing the gas with the proper amount of 
air, and in this state passes through the 
burning fuel above, producing a brightclear 
fire, practically free from smoke, with a 
better consumption than in ordinary fur- 
naces of the heat producing elements in the 
fuel. The retort being practically air-tight 
from below, and the fuel being in a compact 
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UnpDER-FEED MECHANICAL STOKER. 


man, and is always completely under his 
control. It can also be fired by hand in the 
usual manner at any time without making 
any change. 

These mechanical stokers, applicable to 
any kind of boilers, are now being intro- 
duced, and we are informed with great 
success, by Messrs. Cooke & Co., 163 and 
165 Washington street, New York. 

a 8 
About Siphons—lL1Y. 





By L&ICESTER ALLEN. 





I suppose the authors of most treatises on 
physics thought it enough to explain the 
fundamental principle of the action of the 
siphon, leaving it to be inferred that eleva- 
tion above sea-level would lessen the height 
to which water could be raised in the shorter 
leg. This inference would at once be drawn 
by all intelligent readers, but to apply it 
practically requires some further amplifica- 
tion. It needs a rule for determination of 
the pressure of the atmosphere at any alti- 
tude above the sea-level, a table of atmos- 
pheric pressures at different altitudes, or the 
measurement of such pressure by use of a 
barometer, the latter method being far the 
most available when the exact altitude of 
the point has been previously ascertained, 


data if continuous operation be expected. 

Also the atmospheric pressure at any point 
fluctuates considerably, and as this pressure 
constitutes the lifting force, a siphon that 
will run under maximum atmospheric press- 
ure might cease to flow at the minimum 
pressure if working near the lifting limit. 

We must, therefore, in arriving at the 
possibilities of a sipbon at any location, use 
as data the greatest specific gravity of the 
liquid and the /east atmospheric pressure 
likely to occur at the particular station 
where the proposed siphon is to be placed. 

The specific gravity of various natural 
waters differs much on account of matter 
held in solution by them, especially if this 
matter be of mineral origin. In designinga 
siphon where a close approximation to the 
working limit is required the effect upon 
specific gravity of the presence of mineral 
matter in solution may sometimes be a very 
important consideration. Thus there would 
be a notable difference in the height over 
which sea water and fresh water could be 
siphoned at the sea-level. 

‘The presence of free gas, that is to say 
gas not absorbed and held in the water, may 
prove an insurmountable obstacle to the con- 
tinuous operation of a siphon. In many 
springs, as well as in ponds and lakes, the 
water may not only be saturated with ab- 






this takes place is reserved 
for subsequent considera- 
tion. 

In an establishment for 
dyeing cotton yarn (carpet- 
warp) produced in a certain 
cotton mil], I was witness, 
some forty years ago, to the 
following experiment: This 
was the attempted transfer 
. of hot liquor siphons from 

tanks situated on one floor 
to those on a floor below, so 
as to decant the liquor with- 
out transfer or sediment. 
This was proposed by an 
engineer employed to re- 
model the works, was ac- 
cepted as a good scheme, 
and was tried with prompt 
and pronounced failure, 
The liquor, heated by steam coils, being at 
its boiling point, the slight reduction of 
pressure in the bend of the siphon over the 
upper margin of the tanks as the liquid rose 
in the shorter leg, caused it to boil, and 
steam, instead of liquid, followed the de- 
scending column in the longer leg till the 
liquid portion was all expelled; then the 
action ceased. 

This failure illustrates the point that there 
are both temperature and pressure limits to 
the siphoning of liquids which are vaporized 
by heat. Water at 212° F. and under 
atmospheric pressure is as volatile as sul- 
phuric ether is under the same pressure and 
a temperature of 96° F. At a temperature 
of 74° F. ether, at the ‘sea-level, although 
lighter than water, could be siphoned over a 
rise of only about 21 feet as*the extreme 
limit ; while at a temperature of 96° F. it 
could not be siphoned at all, even over a rise 
of 1 foot. While pure water at 39° F. and 
at sea-level could be practically siphoned 
over a height of about 33 feet, at a temper- 
ature of 90° F. it could be siphoned over a 
rise of only about 30.5 feet ; the tension of 
its vapor at 90° F. being equal to the press- 
ure of a column of mercury of 1.41 inches, 

We shall see in a future article that the 
effect of absorbed gases is entirely analogous 
to that produced by the generation of vapor 
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from the liquid itself as interfering with the 
action of a siphon. Also, I think we shall 
be able to show that the cessation of flow 
through siphons from this cause may some- 
times be avoided by such a construction as 
will enable the liquid current to sweep along 
before it the small volumes of gas and carry 
them out of the end of the tube before they 
can accumulate into a single volume large 
enough to seriously interfere with the flow. 
———-  eqpe ——— 
Pipe Calculations in Relation to Water 
Power Installations. 


By Wituitam Cox, C. E. 





As a general rule, in all pipe problems 
relating to water power installations, two 
fixed or determined quantities are known, 
namely, the head and the length of pipe 
required to convey the water to the motor, 
while the unknown quantities present them- 
selves in one of the following forms: 

1. What diameter of pipe is necessary to 
discharge a certain required or known quan- 
tity of water? or 

2. Given an existing pipe of a certain 
diameter, what discharge can be obtained, 
and consequently what horse: power? 

The flow of water in pipes is governed by 
certain well-known laws, as well as by some 
others which scientists are unable to deter- 
mine absolutely. 

The term HEAD, or TOTAL HEAD, of water 
means the vertical distance from the level 
surface of the water in the reservoir or other 
source of supply to the center of the end of 
the pipe through which the discharge takes 
place freely into the air. 

In all pipe lines this total head has three 
distinct duties to perform, namely, 

1. To overcome the resistance to entry. 

2. To overcome the resistance or friction 
within the pipe, and 

8. To give to the water in the pipe the 
uniform velocity with which it actually 
flows through it. 

These portions of the total head are termed: 
The entry head, the friction head, and the 
velocity head. 

The resistance to entry is in the case of 
short pipes a factor of considerable im- 
portance which should never be overlooked, 
but in the case of long pipes it is so insig- 
nificant in proportion to the internal fric- 
tional resistance that it is usually neglected. 
Not so, however, frictional resistance within 
the pipe. This may be so great sometimes 
if due care is not exercised in determining a 
suitable diameter of pipe, that no apprecia- 
ble head will be left for power-producing 
purposes; hence the importance of rightly 
understanding the method of obtaining a 
proper solution of the problems under con- 
sideration. {t is essential, therefore, that 
the value of the friction head be in the first 
place determined. 

The amount of friction caused by the 
flow of water in pipes, and the consequent 
discharge velocity, are dependent upon a 
variety of influencing conditions whose value 
has been variously estimated by the differ- 
ent engineers who have made this branch 
of hydraulics a special study. In “‘ Irriga- 
tion Canals,” by the late P. J. Flynn, 87 
different formule are tabulated, all giving, 
in the opinion of their authors, correct re- 
sults. A portion of these are naturally only 
applicable to special conditions, while some 
others are offered as being suitable in all 
cases. When we, however, take into con- 
sideration the many conditions which more 
or less affect the flow of water in pipes, 
such as diameter, length, condition of the 
inner surface, slope, etc., we cannot won- 
der that the numerous experiments made 
should have led to such, in some cases, 
widely divergent results. 

Many of the leading builders of water 
motors in this country have adopted Weis- 
bach’s formula for ascertaining the loss of 
head caused by the friction of water in 
pipes as follows : 

Friction head 

oT) 


= (00144-+ — 
( VP 
where 


L = length of pipe in feet. 


L.V? 
5.367 ad 


V = real velocity of the water in feet per 
second. 
d = diameter of pipe in inches. 
The following original formula by the 
writer gives almost identical results, whilst 
it has the merit of being very much simpler. 


H = friction head = ; 
i? 4i7—% 
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per second, which is a very suitable one 
where power is intended to be taken off by 
a turbine or other motor, and calculate the 
necessary diameter on the assumption that 
the water supply has been previously as- 
certained to be equal to 460 cubic feet per 
minute, or the quantity that would flow 
through a 5 inch pipe if unaffected by fric- 
tion, thus practically illustrating our first 






































x (1) 
1,200 , problem. 
whence by transposition The first point to be determined is the 
Ben 8) ter at (2) diameter of a pipe which will discharge 460 
L 1,200 cubic feet of water with a velocity of 2 feet 
I append a table by means of which the per second. 
value of 47° + 5 V —2 4, at once ob- By equation 4 transposed, we have 
1,200 peste 
tained when Vis known, and vice versa, thus d = diameter = / ‘“ — (5) 
reducing the solution of the formula to lit- VX 0.82725 
tle more than mental arithmetic. i / 460 = /i68 
We will now take the following example, 2 X 0.82725 ’ 
which illustrates our second problem, as it = 26.5 inches. 
TABLE oF VatuEs or V anp 4° +5 V—2 
1,200 
V | 0.0 | 0.1 0.2 0.3 0.4 0.5 0.6 | 0.7 0.8 o9 | Vv 
1.0} 0.00583 | 0.09695 | 0.00813 | 0.00938 0 01070 | 0.01208 | 0.01353 | 0.01505) 0 61663, 0 01828] 1 0 
2.0) 0.02900 | 0.02178 | 0.02363 | 0.02555 0.02753 | 0.02058 | 0.03170 | 0 0.335%) 0 03613) 0.03845] 2.0 
3.0) 0 04083 | 0.04328 | 0 04580 | 0.04838 0.05103 | 0 05375 | 0.05653 | 0 05938) 0 06230) 0 06528) 3 0 
4.0, 0 06833 | 0.07145 | 0.07463 | 0 07788 0.05120 | 0.68458 | 0.08803 | 0.09155] 0.09513] 0.09878) 4.0 
5.0) 0.10250 | 0 10628 | 0.11013 | 0 11405 0.11803 | 0 12208 | 0.12620 | 0.13038) 0.13463) 0.13695) 5 0 
6.0} 0.14333 | 0.14778 | 0.15230 | 0.15688 0.16153 | 0 16625 | 0917103 | 0.17588] 0 18080) 0.1€578| 6 0 
7.0, 0 19083 | 0.19595 | 0.20113 | 0.20638 0.21170 | 0.21708 | 0.22258 | 0.22805) 0.23363) 0.23923) 7.0 
8.0] 0 24500 | 0.25078 | 0.25663 | 0.26255 0.26353 | 0.27458 | 0 28070 | 0.28088) 0.29313) 0.29945) 8 0 
9.0) 0.30583 | 0.31228 | 0.81889 | 0.82538 0 33203 | 0.33875 | 0.34553 | 0 35238] 0 35930, 0.36628) 9 0 
10.0 0 37333 | 0.38045 | 0.38763 | 0 323488 0.40220 | 0 40958 | 0 41703 | 0.42455! 0 43213] 0.43978|10.0 
11.0| 0.414750 | 0.45528 | 0.46813 | 0.47105 0 47903 | 0.48703 | 0 49520 | 0 50338) 0.51164| 0 519¥5|11 0 
12.0 0 52833 | 0.53678 | 0.54530 | 0.55288 0 56258 | 0 57125 | 0 58003 | 0.58888) 0 59780, 0.60678)12 0 
13.0, 0.61583 | 0.62495 | 0 63413 | 0.64338 0 65270 | 0 66208 | 0 67153 | 0.68105, 0 69063' 0 70028/13 0 
14.0) 0.71000 | 0.71978 | 0 72963 | 0 73955 0.74953 | 0 75958 | 0.76970 | @ 77988] 0 79013) 0.80045|14.9 
15 0| 0.81043 | 0 82128 | 0.83180 | 0.84238 0.85303 | 0.86375 | 0 87453 | 0.48533) 0.89630| 0.90728|15 0 
16.0, 0.91833 | 0.92945 | 0.94063 | 0 95185 0 96320 | 0.97458 | 0.95603 | 0 99755) 1.00913! 1.02078|16 0 
17.0, 1 03250 | 1.04428 | 1.05613 | 103805 1.08003 | 1.09208 | 1.10420 | 1.11638] 1.12863) 1. 14095|17.0 
18.0} 1.15333 | 1.16578 | 1.17830 | 1.190-8 1.20853 | 1 21625 | 1.22003 | 1 24188| 1.25480) 1.26778/18.0 
19 0) 1.23083 | 1.29395 | 1.30713 | 1.22038 1.33370 | 1 34703 | 1 36053 | 1.37405) 1.38763| 1.40128|19.0 
20.0) 1.41500 | 1.42878 | 1.44263 | 1.45655 1 47053 | 1.48458 | 1.49870 | 1.51288! 1.52714] 1.54145|20 0 
21.0} 1.55583 | 1.57023 | 1.58480 | 1.59938 1.61403 | 1.62875 | 1.64353 | 1 65886) 1.67330) 1.68828)21.0 
| 























will make the various operations clearer 
than the mere statement of formule, and at 
the same time enable the general applica- 
tion of the latter to be noted. 

Given—A pipe 5 inches diameter and 1,000 
feet long, with 49 fect head. What will the 
discharge be? 

We will first, for the sake of comparison, 
calculate the discharge, assuming that there 
is no friction inthe pipe, and that the wa- 
ter flows freely without encountering any 
resistance whatever. In order to do this we 
must first find the velocity of flow, from 
which, knowing the diameter of the pipe, 
the discharge is easily obtained. The formu- 
le for theoretical velocity and discharge 
are 

© = theoretical velocity 

= 8.025 \/head (3) 
= 8 025 x 7 = 56.175 feet per second, and 

D = discharge 

_ v0 X 12 X 60 X ad? X 0 7854 
ad 1,728 

= 0X d® X 0 32725 (4) 
= 459.58 cubic feet per minute. 

We will now compute the reduced velocity 
and discharge caused by the friction of the 
water during its passage through the 1,000 
feet of pipe. By equation 2 we have 

4yv°+5V—2_ 4 x5 _ 0.245, 











1,200 1,0uu 
whence by table V = real velocity = 8 feet 
per second. 


We now have by equation 4 
Discharge = 8 X 25 X 0 32725 
= 65.45 cubic feet per minute. 

The importance of taking friction into 
consideration will now be evident when we 
note the great difference of velocity and 
discharge exhibited in these two cases; thus 
velocity—56.175 — 8.0 = 48.175 feet per 
second loss, and discharge—459 58 — 65 45 
= 894 18 cubic feet per minute loss. 

As the water in reality flows through the 
pipe at the rate of 8 feet per second, the 
head necessary to produce this velocity is 
found by equation 3 transposed to be 


i a ee oe a 
(sams) (sous) 


= nearly 1 foot. 

It will thus be seen that in consequence 
of too small a pipe being used, great friction 
is induced, and the water power is completely 
ruined. To derive any benefit from it, the 
velocity of flow must clearly be reduced by 
increasing the diameter of the pipe. Let 
us, therefore, assume a velocity of 2 feet 





Having now the diameter, the velocity and 
the discharge, the friction head is calculated 
by equation 1, thus 

_ 1,000 a 

H= 26 5, < 10:03: = 
thus leaving 49 — 0.75 = say 48 feet ef- 
fective head applicable to power-producing 
purposes. 

The theoretic horse-power of 460 cubic 
feet water per minute falling 48 feet would 
be: 

Theoretic horse-power 
-~2xDxai_ 2x D 

bl 3,300 680 
_ 48 x 460 
~ 680 

Supposing that it be determined to put in 
a turbine rated at 85 per cent. efficiency, we 
then may expect to obtain 41.66 x_ 0.85 
= 85.4 effective horse-power. 

To find the revolutions of the motor, sup- 
posing that a 10-inch turbine has been 
selected, and assuming (which is about the 
average) that the peripheral speed of the 
wheel should be 70 per cent. of the spouting 
velocity of the water due to the effective 
head, we have: 

Revolutions per minute 


_ /H X 8025 x 12 x 60 x 0.70 
Te ee as 
_ V/AH x 1,839 x 0.70 
7 d 
= 892 revolutions per minute. 

If, however, it should be decided to put 
in a Pelton or other tangential water wheel, 
then a 6 foot wheel, with double nozzle, or 
two 6-foot wheels running on one shaft, 
would give about the same power; the 
revolutions would, however, in this case be 
based upon 50 per cent. of the spouting 
velocity of the water, or 

Revolutions per minute 


_ V48 X 1,839 x 0.50 _ gg 
72 

Naturally the motor selected would largely 
depend upon the work required to be per- 
formed, the price and cost of installation 
varying very considerably, while speed, 
variation of power, suitability for certain 
classes of machinery, and other considera- 
tions would all necessarily have to be taken 
into account. Much would also depend 
upon the make of turbine, the most reputa- 
ble being tabled at about 80 to 85 per cent. 
efficiency (which is the utmost that can be 
relied upon), although we remember seeing 


20 = 0.75 feet, 
26.5 


(6) 


= 41.66 horse-power. 





(7) 


Li 


one tabled to give right away up to 110 per 
cent (!!). How it is done exceeds, however, 
our feeble powers of comprehension. 

It may in some cases be desirable to give 
to the flow of water in the pipe a greater 
velocity than 2 feet per second ; the special 
circumstances of each case must, however, 
decide this point, as likewise the diameter 
of the pipe, the effective head, the horse- 
power obtainable, and the speed; the calcu- 
lations are, however, in every case similar 
to those already given. 
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Some Notes on Tools for Brass Work. 





By Frep HERBERT COLVIN. 

In a former paper on this subject there 
was shown a tool for milling small brass 
rods that were to be of nearly exact diam- 
eter, and to be finished very smoothly. 
The tools then shown did their work fairly 
well, but as we are ever on the look-out for 
improvement, we did not stop with that. 
The split mill for the last cut (finishing mill) 
did not give entire satisfaction, and it gave 
rise to a milling tool as in Fig. 1. This, it 
will be seen, is similar in form to the rough- 
ing mill described before, and which is 
still in use, in fact these are made from the 
same pattern as the roughing mills. The 
difference lies in the hole A and the cutter 
CO. The hole in the roughing mill is left a 
trifle above size, in order to allow for a 
finishing cut; this, on the contrary, is made 
the size of the finished rod. The cutter, 
it will be seen, is let into the face of the mill 
by having a slot planed in the face to 
receive it, a cheap and easy method of secur- 
ing the cutter. As the roughing mill de- 
termines the length of the rod, there was no 
need of a facing cutter in this, so it was 
omitted, and its office is to finish the diam- 
eter of the rod in good shape, which it will 
do very successfully. 

Fig. 2 shows the face of the mill (inadver- 
tently shown left-handed) and it will be 
noticed that the cutting edge is placed at 
the center, and in an inverted position in 
order that the chips may fall freely from the 
cutter, and not become wedged in the mill, 
causing much trouble, as any one familiar 
with mills can testify. 


























Fig. 2 


Two small set-screws hold it firmly in 
place and make a very solid and cheaply 
constructed tool for the work required. 

However, we did not stop here, for while 
this mill left little to be desired, the rods 
would sometimes show the tool mark, and 
this we wished to avoid, even at a slightly 
increased expense. So we tried what might 
be called a ‘‘burnishing die,” which is 
shown in Fig. 3. The finishing mill as just 
described was reamed out to allow about 
.01” or .005’ on a side, and the ring shown 
in Fig. 3 was fitted into a holder for the 
turret as shown. 

This is simply a solid steel ring, about 
half an inch thick, and of proper size for 
the work, very carefully bored out and 
hardened without any drawing of temper. 

Then it is ground out to the size re- 
quired for the rod, and the ‘‘ burnisher” is 
complete. It is simply forced over the 
work after having used the second mill 
which leaves about .01 of an”inch for this 
to finish as before stated. 

It may seem like heroic treatment, but it 
works to a charm on the rods referred to, 
and as the rod is comparatively smooth 
before entering this die, it merely forces the 
slight elevations in the metal to the common 
level. On some mixtures of metal it will 
tend to abrade the rod, the fine skin that 
forms in the die tending to reduce the rod 
below its proper size, this can be obviated 
almost entirely by the use of a little oil in 
the die from time to time. 
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Its action is similar to the burnisher in the 
hands of the brass finisher, and produces an 
excellent surface on the rods. It may be 
asked whether the heating of the rod does 
not affect the size when cool. We have 
not found this an objection, the effect (for it 
is without doubt expanded to a slight de- 
gree) is not enough to affect the work, and 
with the slight amount left on the rods 
to be compressed, the heating effect is not 
as great as might be imagined, they hardly 
ever get too hot to handle on 4-inch rods, 
larger rods would no doubt show the effect 
to a greater degree. This is a new de- 
parture for us, and the plan seems applica- 
ble to many other kinds of work, such as 
valve stems, where the stems should be 
finished as smoothly as possible. Weshould 
like to hear from any similar attempts in 
the same line, for it is hardly probable that 
it is entirely new. 

On soft metal work similar tools have 
been used to some extent, I believe, and on 
this work the use of water instead of 
oil as a lubricant has met with consider- 
able success, it might work in this case, 
if the saving was thought sufficient to 
pay for the trouble. 

The ever present maxim in the Brown & 
Sharpe catalogue, ‘‘Keep cutters sharp,” 
should be posted in the front corner of 
every workman’s brain, for that is the best 
and only place that arbitrary rules should 
be posted. This is, however, carried to ex- 
cess at times, for many times on certain 
work the cutter can be too sharp, and a 
chatter in the work is the result. While 
this may be due to the shape of the cutter 
and its improper construction, it is to be 
guarded against when it is met, and the 
cutter sharpened accordingly. In the case 
of milling cutters, for brass work espe- 
cially, the method of sharpening, in the case 
of the average workman, is open to criti- 
cism. I have seen men grind acutter on 
the stone or emery wheel and then deliber- 
ately oilstone the edge until it was nearly 
as dull as before being ground. They will 
handle the oilstone as the artist does a paint 
brush, and to the uninitiated it would seem 
as though they were masters of the art, so 
gracefully do they manipulate the stone, 
but how the cutter suffers. 

Not that the oilstone is not a useful and 





often necessary adjunct to the grindstone or 
emery wheel, but it has undone the work of 
the former in many cases, when in hands 
whose only thought was to swing it grace- 
fully around this corner and into that 
corner of the cutter. Then the tool maker 
is blamed for not tempering them right, as 
they cut no better after grinding than be- 
fore, and the fault must lie—with some- 
body else. With a good grindstone it is 
not always necessary to even touch an 
oilstone to the cutter, and when it is neces- 
sary in order to produce smooth work, a 
very small homeopathic dose is all that is 
required. 

Next to these are the men who grind valu- 
able cutters on the dry emery wheel and 
never think of cooling them until the 
temper begins to run at a good rate to- 
ward the point; by grinding the temper 
color off the cutter a very plausible story 
can be told concerning its ‘‘always be- 
ing too soft.” Still I think we are apt to 
blame them too much at times, for in 
many cases they are ‘‘more sinned against 
than sinning.” 

Every tool maker knows the nuisance of 
‘* playing dentist,” and inserting false teeth 
in the gears of universal chucks, it is not 
a pleasant job, for it usually muSt be done 
in a hurry, just when you have started on 
another hurry job; these things never happen 
at any other time, or so it seems. 

A little precaution on the part of the man 
using the chuck will reduce the repair 
expense and bother to a very small amount. 
The fine chips and shavings from the work 
will work into the chuck, and if left there 
are sure to form a wedge that will even- 
tually cause the chuck to ‘‘stick.” When 
this occurs the chuck should at once be put 
out of service until it can be cleaned, if 
it is not a few teeth broken out of the gear 
or rack is almost sure to be the result. 

But this wedge itself can be prevented by 
a precaution on the part of the user, as it is 
only necessary to jar the chuck slightly in 
order to have the chips drop out, if the 
shaking is done before they start to wedge. 
A strip of leather nailed against the edge of 


the bench where the chucks are kept, will | — 


form a good place to jar the chuck against. 
By just slightly rapping the sides of the 
chuck against this leather the fine chips 
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and dust will make its departure and it 
does not injure the chuck in the least. 
Don’t mistake this as advice to ‘‘jar” a 
chuck with a hammer or monkey wrench 
however, Drill chucks rarely give trouble 
if they receive decent usage, but we some- 
times find men who do not seem to realize 
the effect of fastening a drill chuck (of 
the kind with an arbor to be used in the 
lathe spindles) by a set-screw, into the back 
head of their Fox lathes. As the back 
head spindle is usually worn more or less 
by the many tools that are held therein 
by set-screws on the top, the effect of 
the set-screw on the arbor of the drill 
chuck is to spring the arbor, and it is not 
strange that chucks so treated soon begin 
torun decidedly out of true, when run in 
the live spindle of the lathe or drill press. 

Many wonder at seeing so many flat drills 
used on brass work, in these days when 
twist drills are so cheap and so much better 
for most work. 

But there is a reason for the seeming out- 
of-date usage. It will usually be noticed 
that the only place the flat drills are used 
is in lathe work, when the workman holds 
the drillin his hand (they are handled the 
same as files) and changes from one size 
to the other very rapidly, when, for in- 
stance, he is drilling a piece of metal pre- 
paratory to using a taper reamer. 

The usual practice is to use a drill nearly 
the full size of the mouth of the hole for the 
first drill, changing as the drilling ad- 
vances to a smaller size, the frequency of 
change and the depth drilled by each one 
depending on the taper desired. 

It is quicker than changing the drills in 
the chuck and using that to hold them, 
and the man can immediately feel a slight 
blow-hole in the casting, much quicker 
than when the drill is held in a chuck. 





The flat drills are preferred to the twist 
drills for another reason also. 

The cutting lip on the twist drill has 
so much lead that it is very apt to catch 
in brass work and either draw into the 
work or break off; especially is this true 
when the drill breaks through the piece of 
work, and many can testify that the rapidity 
with which the work is drawn out of the 
hand and up against the drill chuck is not 
easily to be forgotten after being once ex- 
perienced. 

When twist drills are used it is generally 
necessary to grind the cutting edge back, 
so as to reduce the lead of the lip to very 
much the same angle as the lip on the flat 
drill. In fact for any work where the drill 
is liable or is intended to break through the 
work, the lip should be ground back, unless 
both the drill and the work are held firmly, 
so as to prevent either drawing in faster 
than intended. 

——_—___ +e -—-—— 


An Unfounded Report. 





A report has been circulated to the effect 
that a ‘‘Climax” boiler had exploded at 
Wheeling, W. Va. Inquiry shows this re- 
port to be utterly without foundation, and at 
the Clonbrock Steam Boiler Works, in Brook- 
lyn, where these boilers are built there is in- 
dignation which may yet find vigorous and 
unpleasant expression. There has been no 
mishap to any of the ‘‘ Climax” boilers at the 
works where this one was said to be located. 
A letter which we have seen from an official at 
the works, not only confirms this but says if 
more boilers were needed they should place 
the ‘‘Climax.” Weare not surprised at a 
report of the kind named being started by a 
daily paper, although published near the 
scene of the alleged explosion; but it is 
strange that a technical journal printed in 
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ASBESTOS Ss: 


Used on the ships of the US.Naryand bythe 
if((< prominent Steamboat and Transportation Companies,” 
5 gi/Ahe only paint supplied in colors which has given 
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New York, when a few minutes’ investiga- 
tion would have shown the report to be un- 
founded, should have published it without 
confirmation. 























Prince’s mill, at West Randolph, Vt., has started 
up on full time. 

The Derby Cotton-Mill, Sheldon, Conn., has 
started on full time. 

A new furnace is being built at Raymond’s 
foundry at Westbrook, Me. 

Additions are being made to the plant of the 
Lincoin Iron Works, at Rutland, Vt. 

The Spereman furnace, at Sharpsville, Pa., will 
resume, giving employment to 75 men. 

The Mossy Creek (Tenn.) Foundry and Machine 
Co. will be removed to Black Rock, Ark. 

Every department of the Albany Iron Works, at 
South Troy, N. Y., has resumed operations. 

The Spang Steel and Iron Co., of Etna, Pa., has 
started its blooming and Clapp-Griffith mills. 

The L. Heidelberg Co. will erect a larger building 
at South Milwaukee, Wis., for the manufacture of 
baskets. 


The Schultz Bridge and Iron Co., of Chartiers, 
has its plantrunning full, completing a number Pa., 
of large orders. 


The National Thermograph and Electrical Co., 
of Chicago, have decided to remove their plant to 
Rockford, Ill. 


At a recent meeting of the Stover Manufacturing 
Co., Freeport, Ill., the capital stock was increased 
from $100,000 to $250,000. 


The puddlers at A. M. Byers & Co.’s pipe-mill, 
Pittsburgh, Pa., have gone to work again, after a 
three months’ shut down. 

The Joyce-Cridland«Co., of Dayton, Ohio, has 
been organized, with $75,000 capital stock, to 
manufacture railway supplies. 


The new building for the bolt department of the 
Peck, Stow & Wilcox Co., at Southington, Conn., 
is nearly ready for occupancy. 


The Arcade File Works, of Anderson, Ind., will 
add an electric light plant with a capacity of 500 
16-candle power incandescent lights. 

The Cleveland Twist Drill Co., Cleveland, Ohio, 
announce that they expect to close their factory 
during the holidays, when they will take inventory 
and do some repairs, but that they will be able to 
fill all orders from stock. 


H. A. Dunn, agent for the Chase Turbine Manu- 
facturing Co., with headquarters at Portland, Me., 
is filling an order for two 54-inch Chase wheels 
from an electric light company at Auburn, and 
another from J. Sewall, of Gray. 


The A.B. Bennett Co. has been organized at 
Portland, Me., with $9,000 capital stock, for the 
purpose of making hand stamps. The officers are: 
President, Henry B. Bennett, of Portland; treas- 
urer, Roderick A. Bachelder, of Portland. 


The Belfast (Me.) Machine and Foundry Com- 
pany are employing a full crew, and have a steady 
run of work. Among their jobs the past week, 
says the Belfast Journal, was an iron keel weighing 
over 1,900 pounds for a yacht which Benjamin Heal, 
of Tslesboro, is building. 

The business and plant of the Grant Anti-friction 
Ball Co., at Fitchburg, Mass., has been purchased 
by the Cleveland Machine Screw Co., of Cleveland 
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= BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 


Architects and 
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Engineers, 





BURR K. FIELD, Vice-President. 
GEu. H. SAGE, Secretary. 
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The above illustration, taken direct from a photograph. shows the construction of a Machi 
designed and built by us for The Link Belt Machinery Co., at Chicago, Il]. The building is 124 feos 


in width by 407 feet in length. Fach side wing 


is 42 feet in width and two stories high. The 


central portion of the building is 50 feet in width, controlled by a bydreulic crane with 


atravel the full length of the building. 


This is probably one of the best designed 


modern Machine Shops to be found in the United States. 





SEND FOR OUR ILLUSTRATED CATALOGUE. 





COOKE « COQO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 

PERFECT 
ENGINE 

GOVERNOR, 


Simplest and 
most sensitive. 


WRITE FOR PRICE LIST AND MENTION THIS PAPER. 





SIDE SHAPER. 


_No springing of ram. 
No overhanging tal le. 
Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad- 

usted 1-16 in. or 24 in. 

‘o Serews to Monkey 
with. Powerful. Quick, 
Accurate. Write for 
circular. 


The Fox Machine Go., 
-., 325N.FrontSt., 
| Grand Rapids, Mich, 


135 Finsbury Pavement, 
London, England, 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
Sxro Walnut St., Philadelphia. 
Our New and Revised Catalogue of Practical and Scien 


we 
tific Books, 88 pages, 8vo., and our other Catalogues and Cir 
zulars, the whole covering every branch of Science applied 














to the Arts, sent free and free ot postage to any one in any 
part of the world who will furnish his address. 


Ohio. The plant will not be moved until spring, 
and then a new building will be erected specially 
adapted to the needs of the business. 


An Amsterdam (N. Y.) dispatch, dated December 
2ist, says: The item in a New York paper, to the 
effect that the Greene Knitting Company of this 
city recently notified their employes of a reduction 
in wages of from 25 to 40 per cent., that many re- 
fused to accept the terms, and that a number of 
high-priced employes, who have worked for the 
concern upward of twenty-five years, have been 
discharged and their places filled by cheaper help, 
is denied by the firm. They said that wages had 
not been reduced, and would not be unless it was 
absolutely necessary. About one hundred hands 
have been at work for six or eight weeks, and it is 
the intention of the firm to increase the number 
one hundred or more on the Ist of January. 


The Spicer Manufacturing] Company, of New 
Philadelphia, 0., have recently placed in the plant 
of the New Philadelphia Iron and Steel Company 
a mechanical drag-out, consisting of a train of 
rolls nine-inch diameter, each roll being driven in- 





dependently by a set of bevel gears. The drag- 
out is in connection with the muck-mill, by means 
of which the iron, after being rolled to suitable 
size and still red hot, is conveyed by means of the 
roll train to the shear, is sheared to length and 
dropped onto a carrier, conveying it through a 
cast-iron bathtub sixteen feet long and filled 
with water. After passing through this bath it is 
delivered upon a truck or car, sufficiently cooled 
to permit of its being handled. This device does 
away with six laborers formerly employed to do 
this work.—Labor Tribune. 


The Tradesman, Chattanooga, Tenn., in its review 


‘of the industrial situation in the South for the 


week ending December 18th reports that a decided 
increase in the number of newly established in- 
dustrial plants, together with an equally increased 
inquiry for new machinery, indicates conclusively 
that a steady improvement has taken place. This 
improvement extends to all branches of industrial 
development, and is shared in by all portions of 
the Southern States. The firm condition of the 
iron market continues, and an increased demand 
for the preducts of coal mines and of ore mines is 
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qi C. W. LeCOUNT, South Norwalk, Conn. 
‘These goods are for s:le by. CHAS. CHURCHILL & CO., L’t’d, 2% 
‘ Cross St , London, England. 





E. P. BULLARD, Prop. 


BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


All gears accurately cut. 
Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


All feeds positive, 


BRIDCEPORT, CONN. 


New York Office, 39 CORTLANDT STREET, ROOM 86. 













BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


IMPROVED PATTERNS! LATE DESIGNS! 
Chicago Office: 14 South Canal St. 
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48-inch Engine Lathe. 


ENGINE LATHE 


METAL-WORKING MACHINES 
FITCHBURC, 
MASS. 
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Breech Loading Ri- 
fled Mortars (range 
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7 miles). Pamphlet 
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The Elliott Drill Press 


FOR ANY LIGHT WORK 
LARGE RANGE OF WORK ~- LOW PRICE 





Now Manufactured by 
A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS, 





3END FOR CATALOGUE, 


VARIABLE FRICTION FEED 


for Saw Mills, etc. All or part of recent patent for sale 
at very low figure. Device is already a commercial suc- 
cess, address 


GEO. S. COMSTOCK, Mechanicsburg, Pa. 


WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 
NEW YORK, 
PHILADELPHIA, CHICAGO, 








BOSTON, 





ST. Louis, DENVER. 
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reported. The textile industry is in a healthy 
condition, and improvement is to be noted in the 
markets for lumber of all kinds. The prospects 
for a favorable winter’s business in the South are 
believed to be bright. Zhe Tradesman reports fifty- 
three new industries as established or incorporated 
during the week, together with eight enlargements 
of manufactories, and twenty-one important new 
buildings. Prominent among the new industries 
of the week are: The incorporation at Macon, Ga., 
of the Macon Improvement Company, capital, 
$1,000,000, by D. G. Hughes and others; the Phoenix 
Pebble Phosphate Company, of Jacksonville, Fla., 
capital, $150,000, A. B. Campbell and others, in- 
corporators: the Virginia Brick and Stone Com- 
pany, of Richmond, Va., capital, $100,000; the 
Montgomery Storage Company, of Montgomery, 
Ala., by B. J. Baldwin and associates, capital, 
$100,000, and a box factory, with $100,000 capital, 
at Kenner, La.. by P. C. Hanfood and others. The 
Manchac Cypress Co., capital, $50,000, has been 
chartered at New Orleans, La., by J. D Lacy and 
others; a pants factory, with $30.000 capital, at 
Charlotte, N. C., by R. J. Brevard; the Modern 
Milling Co, flouring mill, capital, $20,000, at Wax- 
ahachie, Texas, by B. F. Moffett and associates; 
the Thurmond Chemical Co., at Dallas. Texas, by 
W. A. Shaw and others; the E. W. Frost Lumber 
Co., at Texarkana, Ark., capital. $25,000, E. W. 
Frost, president, and the Georgia Brewing Asso- 
ciation, at Savannah, Ga., capital, $25,000, by Geo. 
Schwartz and others. Agricultural implement 
works are reported at Augusta Ga.; brick works 
at Camden, Ark.; a cannivg factory at Helena, 
Ark.; electric lighting plants at Ripley, Tenn., 
Abilene and Corsicana, Texas, and Lynchburg, 
Va; a cotton and woolen-mill at Helena, Ark.; 
chemical works at Galveston, Texas; flour and 





grist-mills at Sadieville, Ky., East Bend, N. C., 
Abilene and Corsicana, Texas, and foundries and 
machine shops at Black Rock, Ark., and Corsi- 
cana, Texas. Mining companies are reported at 
Blue Springs Station, Tenn., Pineville, Ky., King’s 
Mountain, N. C., and Blacksburg, S. C.; a yarn- 
mill at Little Rock, Ark.; a pottery at Camden, 
Ark.; a tannery at Romney, W. Va.; a tobacco 
factory at Danville, Va., and dye works at Bur” 
lington, N.C. A carriage factory will be built at 
Corsicana, Texas, lumber-mills at New Berne, 
N.C, saw and planing-mills at Ragan, Ala., Talla- 
hassee, Fia., Vicksburg, Miss., Corsicana and 
Yoakum, Texas, and water works at Bartow and 
Quincy, Fla., and Lockhart, Texas. 








Machinists’ Supplies and Iron. 


New York, December 20, 1893. 

Tron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $14.09 to $15.00; No. 2, 
$13.50 to $14.25; Gray Forge, $12.25 to $12.50. South- 
ern brands of good quality are obtainable at $13.00 
to $14.00 for No. 1 Foundry; $12.00 to $13.00 for No. 
2, and $11.25 to $12.00 for Gray Forge. 

Antimony—The market is quiet and steady. 
We quote L. X.. 9.65c. to 9.70c.; Cookson’s, 9.95¢. to 
10c.; Hallett’s, 9c. to 9.05c.. and U. S. French Star, 


10c. 

Lard Oil—Prime City is quotee at 72c. to 73c. 

Copper—The market is quiet and steady. Lake 
Copper is quoted at 10.25c. to 10.30c. Holders are 
not inclined to give way in prices. Casting Copper 
is held at 9.45c. to 5c. 

Lead—The market is quiet, and holders are 
firmer in their views. Business has been done at 
about 3.20c. to 3 25c. for New York delivery. 

Spelter—The market is dull, and prices are 
nominal at 3.70c. to 3.80c., according to seller, for 
forward New York delivery. 

Tin—The market is inactive and nominal; 20.40c. 
to 20.45¢c. is bid, but this does not meet the views 
of the holders. 


* WAN TED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. “Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
ore wil be forwarded. 





Wanted —Situation as foreman or supt. elec. light 
station. Rubison, AMERICAN MACHINIST. 


Wanted—Patternmaker familiar with loco. cylin- 
der work. Taunton Loco. Mfg. Co., Taunton, Mass. 


An excellent opening for machinist foreman or 
“Tech.” with shop experience, with small capital, 
in Phiadelphia. Box 142, AMERICAN MACHINIST. 


&Wanted—Pos. as foreman. Have handled 100 men. 
Exp., principally in mach. tool building. Educated. 
Thoroughly prac. Age, 31. Pusher, Am. MAcu. 


Situation wanted as supt. or foreman of boiler 
and tank works. Thoroughly prac., can lay out and 
make estimates. ‘‘ Earnest,’? AM. MacuInist. 


Wanted—A manager or supt. for an old and well- 
equipped mach. shop and foundry. To the right 
party a half interest will be sold very low. 
Address Box 143, AMERICAN MACHINIST. 


Wanted—A thorough, practical and energetic 
young man to take charge of the tap and die de- 
partment. Must come well recommended. Cham- 
pion Blower and Forge Co, Lancaster, Pa. 


Sup’t Wanted—A large jobbing foundry having 
4 capacity of 40 tons per day and running princi- 
pally on architectural cast-iron work desires to 
secure the services of an experienced superintend- 
ent; must thoroughly understand the practice and 
economical production of heavy and light cast- 
ings by the most modern foundry practice; must 
understand the mixing of iron and be competent 
to figure on work; to the right man, who can take 
general charge, we can offer extraordinary induce- 
ments. and will, as soon as ability is demonstrated, 
give interest in the business. Address Columns, 
care AMERICAN MACHINIST. 





+ MISCELLANEOUS WANTS +}. 


Advertisements will be inserted under this head at 
35 cents per dine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers. S. M. York, Clev’d, O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 


For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J 

Wanted—Engine lathes—2d-hand in good order, 
1 each, 24/’x12’, 28'’x12’, 32’’x12’. Box 136, Am. MacH. 

Calipers, Surface Gauges. ete. Catalogue free, 
Send forit. F A. Welles, Milwaukee, Wis. 


New 35 H. P. boiler, $155; engine, $75; screw- 
cutting lathes, 20’ and 24’, $135. 229, Am. Mac. 


Agents—$#5 Speed Gage, new, valuable, sells; 
shows constantly speed and slightest variations; 
Geo. T. McLauthlin & Co., 120 Fulton St., Bostor. 


Speed lathes. stiff, powerful, large hollow spin. 
dles, milling lathes, remarkably serviceable machs- 
W.H. Mansfield, 71 Court St., New Haven, Conn. 

Wanted—To buy screw-cutting engine lathe 20” 
to 24” swirg, &8to12feet bed. Address Box 591, 
Montgomery, Ala. 


Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards. M. T. 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 


We will pay 50 cents each for copies of the 
AMERICAN Macurinist of December 4, 1886 issue; 
must be unsoiled and in good condition. AmeErr- 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 


For Rent—Floors with light, heat and power, to- 
gether with office and storage room, also quantity 
of iron and wood-working machinery, all suitable 
for light manufacturing. Rates low. Will take 
rents in shares of business. Other inducements 
also. Address, giving particulars, to Herbert E. 
Haskins, Lake Geneva, Wis. 
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Establish 






ed in 1874. 


100 & 102 Reade Street, New York. 


CLEVELAND TWIST DRILL CO. 85 Queen Victoria St., London, Eng. 





SPECIAL LIST—SECOND-HAND 
Machine and Boiler Tools. 


MODERN STYLE. COOD ORDER. 
WILL BE SOLD LOW. 
Blaisdell Engine Lathe, by in. x6 ft., complete. 


Hendey 6 ** Taper at’chm‘t. 
Ames - i 16 “ 8 ‘* Reverse Motion. 
Bridgeport ‘ nS 16 ‘* 7 * Complete. 
Perkins 6s $e 16. * 30:0 si 
Hendey bag ts 18 ‘* 10 ‘‘ Compound Rest. 
Putnawm ss + 20 * » ** Complete. 
Putnam os a 24 ‘* 12 ** Compound Rest. 
Improved ‘ + 36 ‘* 14 “ Complete. 
New Haven Planer, 20 in. x 5 ft. $ 
Freeland “ . 8 2S oa 
Pond af 30 a) 8 os be 
New Haven ied eagle Ta aS 

ou 8in. Shaper. Crank Motion. 
Prentiss 12 in. id hd ar 
Hendey 15 in. ai Friction. 
Improved 15in. ae Crank Motion. 


Ames Upright ])rill, 24 in. Back Gears, Auto. Feed. 

Universal Radial Drill, 60 in. Auto. Feed. 

Brown & Sharpe Vertical Turret Ckg. Mch. 36 in 

Upright Boring and Turning Mill, 38 in , 2 Heads. 

Lincoln Milling Machine, 

Improved Universal Milling Machine. 

Brown & Sharpe No. 5 Screw Machine. 

Niles Tool Works Screw Machine, 1% in. hole, Car- 
riage, Turret with Feed, Chucks, Tools, &¢. 

Punch Presses, Stiles and Ferracute. 

Double Bolt Cutter, 144 in. National. 

Hammers, Steam, Helve and Drop. 

Power Boiler Rolls, 6 and 10 ft. 

Hand Boiler Rolls, 5 feet. 


J. J. McCABE, 


EP, BuLtaRo’s|!4 Dey St., 
NEW YORK. 


N.Y. Mach’y Warerooms. 





SECOND-HAND MACHINE TOOLS. 


ENGINE LATHES. DRILL PRESSES. 





1 15in. x 5 ft. Mlather. | j indle S 

115° 6“ ‘Jones& Lamson: 1 bdo le 28 Slate. 

215 * 7° S.C. Wright. ll Oh aaa 

115 * 8 * Fitchb 2 Garvin. No. 2, 4-Spindle. 
ite 9 Bemene 1 Pratt & Whitney, 3-Spindle. 
116 *« 6° Neo He , 2 Pratt & Whitney, 4-Spind!-. 
116“ 6¢ rw “fh 1 Garvin, No. 4, 6-Spindle. 
216 “ 8° F.K. Reed. 1 20in Blaisdel, Sliding Head. 
216 ‘ 6° Prentice Bros 1 22“ Prentice, B.G P. F. 
116 “ 6* Perkins vias 1 24 #6 Cincinnati, Sliding Head 
116 ‘ 8 ** Ames Mfg Co 12% iy Blaisdel, B.G. P. F. 
218 “ 8“ Wm. minnear | 1 24 ** Prentice, B. G. P. F 
120 “ 6° E.P. Bullard, | es " 

126 “10 * New Haven. MISCELLANEOUS. 


PLANERS. 2 


2 15in. Lathe and Morse Crank. | 
1 20in. x 20in. x 6 ft. Pratt & 


14 in. x 5 ft. Fox Lathes, 
Square Arbor. 
1 Whiton 2-Spindle Centering 





1 bt ge 2 in. x 4 ft. Pond. 1 Pratt & W. 2-Spindle Center- 
“2 Co. a 18, 2 ae 1 Ne T eee & 8. Surface 
: 4 eat =a vg ner Maren. | 1 ae. Brews & S. Surface 
a. ee ss $6 in @. & F, Auto. Gear 
SHAPERS. 2 i Gear Cutters. 
6 in. Boynton & Plummer. : f ae fg soe onal 
« Juengst, Friction. . No. 2 Nat. eae Oar Cutter. 


** Wood, Light & Co. 


1 

110 

215 

224 “ Hendey, Friction. 

215 

118 ‘* Putnum, Traverse Head, 


Also, large variety of other machines, Write for complete list 
and detail description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 





ANYTHING INTH 
WANT E LINE 
you OF 
Ns 


gSES: DROP HAMMED: 
grr? \TOMATIC DROP J 7p Tes ls 


oe Rl SEND FOR CATALOGUE 


o Miner & Peck Mg ©o. 


NEW HAVEN.CONN. 
cLARGEST LINE INTHE MARKET 








23H 


order. 


quote prices 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


SS. 
Ze Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut herewith. Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
or either machine or the goods, whichever may be desired. 


Aes i= Bicycle and Labor Saving Machinery a Specialty. 





E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, N. Y. 
Western Office, 14 N. CANAL ST., CHICAGO, ILL. 


Machinery. 
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Dies, Shears and Special 


OWNERS OF 


THE STILES & PARKER PRESSCO, 








SETTING GAUGE 


SCREW-CUTTING CENTER 


TWIST DRILL GAUGE 


at. KEY-SEAT 
PATENT UNIVERSAL 
DEPTH ANGLE AND 
J-’WwYKE ACO 


ine Machinist 


; Tools. E. BoSTON, MASS. Send for LIS 











AR PULLEY CATING 


Any size and face of Pulleys. Any size face 
and pitchof Gears, spur,worm or bevel. Address, 


T. SHRIVER & CO., 


IRON FOUNDERS, 
333 EAST 561Tn STREET, NEW YORK, 








THE BUFFALO STEAM PUMP CQ@O., 


MANUFACTURERS OF 


STEAM 


BUFFALO, N. Y. 


PUMPS 


Bom ALL SERVICES. 


NEW YORK OFFICE, 


76 JOHN STREET. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH. U. $. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 









Endorsed by Practical Mechan 


ics Everywhere. 








Send for Catalogue. 





MACHINERY 


NEW AND SECOND-HAND. 


Boiler Shop Outfit, Bement. Miles & Co. make. 

93 in. Hydraulic Riveting Machine, Pump and Ac- 
cumulator. 

10 Ton Crane Bridge, 24 ft. x 20 ft. 

Plate Planer, 1644 ft.. one setting. 1 in. Plate. 

3oiler Bending Rolls, 8 ft. bet. Housing. Hinged 
Housing. 

Shear No. 27, 30 in. throat, 34 in. plate. 

— ALSO — 

Boiler Rolls, 8 ft.3in between Housing. Cheap. 

Punch, 21 in. throat. Teal. 

60 in. Swing Post Dril!. Hilles & Jones. 

Full Line Lathes, Planers, Drills, Milling Machines. 

Serew Machines, Shapers, Profiling Machines, ete. 

No. 1% Fowler, No. 3 Stiles Press. 

11 in x 4 Hand Lathes. Cheap. 

Lot of Polishing Machinery. Dynamo for Electro- 
plating, Drop Hammer, Belting, etc., ete. 


Send for December List of Machinery on Hand. 


GEO. PLACE MACHINE 60., 


Warehouse: 511 and 513 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 








TOoO2..s 


FOR 


SHEET METAL WORK, 





PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


NIAGARA STAMPING AND TOOL 60., 
BUFFALO, N. Y. 




















VOLNEY W. MASON & CO., 


Friction Pulleys, Clutehes and Elevators 


PROVIDENCE, R. I. 





WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something efficient and economical, 


write to 


THE CONNERSVILLE BLOWER CoO., 


CONNERSVILLHE, 


IND. 








Cutting 
Hot Iron 
or Ateel, 
CO., 





~ 


A. R. KING MEG. 


ERIE, tith & (2th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 











ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap; also tortable Forges, Tuyere 
Irons and Foundry Blowers. 
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Absolute Safety from Destructive Explosion—Highest Attainable wey yf of 
Fuel—Rapid Generation of Dry or Superheated Steam—Durability—Low Cost of Main- 
tenance—Ease of Transportation and General Efficiency are among the advantages 
possessed by the “‘ Wharton-Harrison”’ form of boiler. ¥ 

Send for Descriptive Pamphlet—Drawings, Specifications, and Estimates promptly 
furnished for any amount of power from 4 H P, up. 

State requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 


NEW YORK, N. Y. 
41 Dey Street. 


CHICAGO, ILL. 
187 La Salle Street. 


ATLANTA, GA. 
9 No. Pryor Street. 


Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap. 


Made entirely of Steel, Body Solid, of but one , 
J piece of Metal. 


Ask for Style B.—Holds from the smallest to 3¢ inch. 





THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
Shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 
Machine 
2 0:0:1;68, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 


A SPLENDID 16-INCH LEVER DRILL 


CAT. NO. 38. AT VERY LOW PRICE. 


= ae 
ete 


NHAM CO., Worcester, 


Mass. 


The Almond Coupling 


A NEW quarter turn 
motion to replace 

quarter turn belts and 
=) bevel gears. 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 











NOISESLESS. 








SEND FOR © 
[LEUSTRATED 
sz. CATALGE 





TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO.., 
Front, Poplar and Canal Sts., 

PHILADELPHIA, PA 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 


SEND FOR CATALOGUE. ore 


Su ne Tes Li Tier 


Send for Circulars 
and References. 














i 
23438 & 2345 
Callowhill St., 


MARIS AND BEEKLEY, Rooney 
EICKEN & CO.’ CRUGIBLE TOOL STEEL 


HAGEN, WESTPHALIA, GERMANY. 


SPECIAL No. 8, makes a fine finish on the hardest Rolls; Boss Cold Chisel Steel; High Grade 
Twist Drill, Tap, Punch, Reamer, Wood and Milling Cutter Steel and Blanks. 
The HIGHEST QUA LITY; Inducements to the Trade and large Users. 


"SEW Teoten | IMPORTERS & EXPORTERS, A329. ase 


79-85 N. Moore St., New York. 


The HOPPES Live-Steam Feed-Water Purifier 


Guaranteed to Prevent Scale in Boilers. 
=) Using any kind of water. Hard Sheet Steel Trough 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D- SPRINGFIELD, OHIG 


" BQ ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 


ADDRESS: 
s s 6 

This valuable series of 106 articie« 

naving been concluded, copies of the American Machinist, heving been Goncinded, copies st tie 

i taini merican achinist  containic 

American Machinist contains! 208 BROADWAY, | them will be sent by mail to any eddrew 

1p the U.S., Canada or Mexico, for =. in the U. S., Canada or Mexico, for $5... 














Order now before our stock 
of papers is exhausted. 


“ PRACTICAL 
DRAWING.” 


By J.G. A. MEYER. 


This vaiuabie series of 93 articles 











THE E. HORTON & SON CO., Windsor Locks, Conn., 0.5.4. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, England. 





application. 


CUSHMAN CHUCKS. 


We have recently improved our full line of Geared Scroll Chucks 
and have also added a 10% inch and a 15 inch. Prices and discount on 


Send for our catalogue of all kinds of Lathe and Drill Chucks. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 





1884 PAT. 


LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im- 
age ang 2 which greatly increase 

ihe durability and accuracy of ouf 

tools. Please investigate our claims, 
We carrv a large variety in stock, 
and design chucks and chucking 
teols for special purposes. Have 
you read our late catalogue 1 


ify TULA I 


THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & Co., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





Jordan Planer Chucks, 


SEND FOR CIRCULAR. 
Cc. W.JORDAN, 
4 Wayne St., 
WORCESTER, MASS. 


<> y 
———_—=aaee 
5 4, 


Dene 





C7TaNES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE CouRrT, CH'CAGO. | DETROIT, 
New YorK OFFICE, 182 FRONT ST. MICH. 


Something New in Mechanics ! 
CEOMETRIC 
Boring and Turning Tool. 


An attachment to a drill press for boring and 
turning any geometrical figure, such as round, 
square, hexagon, octagon, triangle, diamond, star, 
oval, half-round, etc., in metals, wood or stone. 

For particulars and prices address. 


A. T. SHOEMAKER, 
115 Broadway, New York City. 


The German-American Emery Wheel Co., 


Manufacturers of 


SOLID EMERY WHEELS. 


Discount 80 per cent. on Circular 
Price List. Send for it. 


' AGENTS WANTED. 
Cor. High Pot and Summit Avenue, 
WEST HOBOKEN, N. J. 











American Standard Gauge & Tool Workr, 


WILMINGTON, DEL. 


hija St ae ntti 


JAMES A. TAYLOR & CO. 
Send for New Pamphlet. 


ADJUSTABLE 


POWER 
PRESSES 


NEW IMPROVEMENTS. 
Unsurpassed for General Useof 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED. 

WELL BESIGNED. 
MATERIALS OF THE BEST. 
Special Prices. Send for Circulars, 
Springfield Mach.Too/Co.8 

SPRINGFIELD, OHIO. 











The Sample = The Mationl 
Tells the Story. 


= Feed-Water 
Asample of Dixon’s pure flake lubricating 


Heater 
A brass coil Heater 
Graphite, with interesting and instructive 
pamphlet, 


delivering water to 
the boiler at 210° 
Fahrenheit. 
Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


500,000 H. P. sold. 
Prices low. Satis- 
faction universal. 

” The National 
Pipe Bending 
Co. 

82 River St. 
New Haven, Ct. 


or single copies, 5 cts. each, postpai NEW YORE. or single copies, 5 cts. each, postpaid. 





DBeVVVsEVossvuwvts 


MONEY SAVED. 


Compinep Dritt anp CounTersInk ror CenteRinc Latuz Work 
Size of body 3-10 in.; Drill % in. and 3-32, or same size each end. 
o & 15-64in.; ‘* 8-100 and 7-100. 
13-641n.; ‘* 1-16inch. Price $1.50 per doz. 
J. T. SLOCOMB & CO., Providence, R. |. 








SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SEINNER CHUCK 00., 


SEND FOR CATALOGUE. New Britain, Conn. 





Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. 8. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 

FOREIGN AGENCIES: 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Nueu Promenade No.5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 





TWEDDELL’S 


HYDRAULIC MACHINE TOOLS. 


TWEDDELL, PLATT & FIELDING’S ‘‘U.S,"" PATENTS, 


For RIVETING, BENDING, FORGING. 
PUNCHING and SHEARING. 


With Necessary PUMPS and ACCUMULATOR, 
Also Special Plant for Riveting Water 
Mains in Position. 

Supplied in Great Britain to all H.M Dockyards, The 
Fairfield Shipbuilding Company, J. & G. Thomson, 
Penn’s, Maudslay’s, and all the Kailway Companies on 
the Continent—Krupp’s, Gruson’s, and all the German 
Dockyards and Railways, to Baldwin’s, Altoona, Roan- 
oke and Scranton Loco-shops, and the leading Ship- 

builders and Bridge-builders throughout the world. 
LICENSEES AND MANUFACTURERS: 

FIELDING & PLATT, Gloucester, England. 

A First-Class Representative 
Wanted in the U.S. 


Apply TWEDDELL’S SYSTEM, Limited, 


14 Delahay Street, - Westminster, London, England. 
Purchasers are Warned against Buying or 
Using Infringements of our Patents. 


MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 
lron or Stec! surfaces. 
Used by 

Cutlery, 

Pistol, 

Twist Drill, 

Wrench, and many 
other mfrs. 

200 in use. 

Read up. 

Catalogue “B”’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 








y 





Hydraulic Flange Packings. 


HYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PACKINGS, 


ACCUMULATORS. 


ve se The W. & 8. Hydraulic Machinery Works, 


y 
WATSON & STILLMAN, PROPRIETORS. ij | 


204, 206, 208 and 210 EAST 43d STREET, 
NEW YORK. 


vn 


2 Plunger Belt t ump, 


























AMERICAN 





MACHINIST 





DecEMBER 28, 1893 














A. FALKENAU, 


i 1th Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14 INCH LATHES, TOOL 


GRINDING MACHINERY, HY- 
DRAULIC VALVES, ETC., 
Special Machinery designed and constructed. 








ENCINE LATHE. 
22 in. x8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 
DIETZ, SCHUMACHER & c0., 
ribet to DIETZ, GANG & CO., 


58 & GO PENN ST., 
CINCINNATI, O., U.S.A. 


Piet Te 
CRANES 


TOOLS. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 
WAUKEE, Wis. 


Ss! BEVEL GEARS, 


. Cut Theoretically Correct. 
C For particulars and estimates apply to 


me, HUGO BILGRAM, 


MACHINIST, 


BREHMER. BROS., 
440 N, 12th St,, Philadelphia, Pa, 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and ,Machinery, 


DETROIT, MICH. 
























IFFEL&ESS 
ral te come CO, hai 


Branch : 265 State St., Chicago. if 
Manufacturers of \ | 






Drawing Materials, 
Surveying Instru- | 
: ments, &c. 





Paine Drawing Instruments, Extra and Best 
Quality ; German Drawing Instruments, Paragon, 
Dupiex, Universal, Anvil Drawing. Helios, Blue 
Process Papers, Scales. Triangles, T- -Squares, &e., 
&e. Catalogue on application. 








ITS OUTPUT 


iS REMAR 


Rai 





KABLE ON 


PULLEYS, COUPLINGS, 


FRICTION CLUTCHES, BLANK GEARS, 


DETAILS OF ENGINES, 
IRON VALVES, BRIDGE PINS. 


Is a magnificent Chucking Lathe. 


Will turn from 30” to center, 
THRE 


| Swivel. 


LODGE & SHIPLEY M. T. CO., 


CINCINNATI, O. 

















AMERICAN GAS FURNACE CO.., 


OIL GAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


| For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


"No. 80 Nassau Street, New York. 


ENGLISH AGENCY: 


Chas Churchill & Co., Ltd., 21 Cross St,, Finsbury, London, E. C., England. 





Clttllllae 













NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 


Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes, 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 

















) BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


= BORING AND TURNING MILLS. 














Ls.and, Farueowen & Norton Go, 


WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. 
circular. 


LELAND, FAULCONER & NORTON 6O., 


96 TO 106 BATES STREET, 


Truing Device, which is inexpensive, 


Send for 


DETROIT, MICH. 





FLARD FIBRSE. 


A Substitute for Hard Rubber, Brass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Rods, Tubing, Washers, 
for Hlectrical Insulation, Friction Bear- 
ings, Noiseless Gears, Dust Guards,Pack- 
ing and General use in Machine Work. 


Send fer Catalogue and Samples, 
DELAWARE HARD FIBRE CO., 


S Wilmington, Del., 
Trade Mark. And 15 Long Lane, London, E. C. 


ACHINERY 
For Reducing aud Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


1S .W. GOODYEAR, Waterbury, Conn. 


SEND FOR CATALOGUE. 


iSTER MACHINE SCREW co 





















Sanetaoturers oreet, Cap & 
Machine Screws, Studs, etc. 


FINISHED NUTS 


HEXAGON 
OUR CLAIMS: 


Made from best Stock. 
Practically true to Gauge, 


Perfect Hexagon for close-fit- 
ting Wrenches, 


Uniformity of Thread. 
PROMPT pote 
LOW PRICE. 
Write for Prices, E te.,to 


TRUMP st MACHINE C0,, Manufacturer, 


Wilmington, Delaware, U.S. A 


For Sale by CHAS. CHURCHILL & CO., Ltd., 
21 Cross St., Finsbury, London England. 








ARMSTRONG Bros. Toon Co., 
TOOL HOLDE » 7% Edgewood Avenue, Chi- 
cago, Ill. 
Armstrong Tool Holder, 
For general lathe and planer work. 
A practical substitute for forged tools. Espec- 


ially adapted for the economical use of self harden- 
ing steel. 






Forging and 
‘ - tempering are 
einai: |e en PE ly dis- 

‘ pensed w ith. 

Grinding is re- 
duced toa mini- 
mum. 

The points can 
*, be ground to any 
\, desired shape or 
SA clearance. 


Itis of a handy 

length, and the 

Cy poms always 

WE eeps at the 
A same height. 

It will work 
either right or 
left hand, and 
as there are no side projections it can be used close 
into a corner, 

The rake of the cutter is such that is takes a clean, 
curling chip from wrought iron or steel, no top 
grinding being necessary. 

There is absolutely no'slip to the cutter; it is sup- 
ported directlv under the strain of the cut, and will 
do as heavy work as any forged tool of same size. 

One pound of tool steel used in this holder equals 
ten pounds in the ordinary tool. 

; Lx holder is drop-forged of steel and case-har- 
dene 

The set screw is tool steel, with tempered point. 

The cutters are made of superior self-hardening 
steel, and the points ground to shape. 


Price list complete with wrench and three cutters: 








Patented February 28, 1893. 























vo. | Sizeof | Sizeot |Price| By | peter 
No, ee ‘ : Com-| Mail ere 

| Holder. Cutter. plete. Extra, Cutters 

O |gx 34x 5 in. l% * in. square $1 65\15 cts. |12ceach 
1 |ixt x 6° it 18020 “ |15 * 
2 |8x144x 7 * ie re | 2 80/35 ss lag 6 
© |#x18ex 8 * 36 “ * | 8 00: ‘mm * 
4 |Exl}gx Si? Si ee Exp’ 88/40 Ss 
5 |x 5gx10 a 4 . 4 75) Exp’ss|50 ‘* 
6 |14xigxi2 * [5g | 7 OO|Exp’ss'75 * 





Discounts from above prices when ordered in 
quantities. 





EVERY 
MACHINIST 


SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 
funded with first order amounting to $10.00 
or over. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEw YORK CITY. 


sACK VOLUMES OF THE 


for 1880, '81,’82,’83, 84, °85, °86,’87,’88, 89, 
a few may be still be had at the regular rate 
of $3.50 per volume bound. or $2.50 unbound. 

A few volumes for 1890, 1891 and 1892 
are also obtainable at the regular rate of 
$4.00 per volume bound, or $3.00 unbound. 
Bound volumes, being too heavy to go by 
mail, are sent by express or freight as de- 
sired. Transportation charges payable at 
destination. Address, 


’ AMERICAN MACHINIST, 
203 BROADWAY, - NEW YORK. 








_ TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STOCK of 


Metal-Working Machinery 





IN NEW YORK. 





er 





NO. 2 TURRET LATHE. 








|THE GARVIN: MACHINE 


Write for Complete List, 


Catalogue and Prices. 
C0., 


LAIGHT AND CANAL STS., 
NEW YORK. 












ie 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 


' Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





MANUFACTURE E 


ENGINE LATHES 


WAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, {11 Liberty St., New York, 
515 Phenix Building, Chicago. 





Lathes, 
Planers, 


D, SAUNDERS’ SONS, 


Pi 


oo 


SEND FOR CIRCULAR. 


Manufacturers of 


ne Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~ Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 





Drills, 
Slotters, 
Etc. 


NEW HAVEN MANUFAC’G CO.,|: 


New Maven, Conn. 


W. C. YOUNG MFG. CO., "si" 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 











he. Bincinnati Mill Ing Machine . ea 


: Gyr a oN 
MILLA acHIneS 
3) UNIVERSAL CUTTER; »y2' 


G.REAMER QRINDERS.~,” 
—i@incinnan. O.=* 


© 





JONES & LAMSO 


3 


N MACHINE CoO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


: FLAT TURRET LATHE, 


Capacity 
2 in. diameter, = 
24 in. long. 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


*RAPID LATHE WORK,’ 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOG. 





P. BLAISDELL & CO., 


Manufacturers of 


fa Machinists’ Tools, 


44 WORCESTER, MASS. 


EVERY STYLE, SMALL OR LARCE. 
1100 SIZES IN STOCK. SEND FOR CATALOGUE. 
BOSTON CEAR WORKS, 

35 Hartford Street, BOSTON, MASS, 








SELF A 


MECHANICAL E 


NC 


INEER OR DRAUCHTSMAN:; 


or qual- 
ify to 
take 


charge of, or to superintend the manufacture of Machinery, by devoting your idle hours to Home Study, by the method of 
THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry, Elementary Mechanics, Hydromechanics, Pneumatics, Heat, Mechanical Drawing, 


Steam and Steam Engines, Strength of Materials, Applied Mechanics, Boilers, Machine Design, Electricity, Etc. To 


gin, 


Moderate Charges, Diplomas Awarded. Send for Free Circular Giving full Particulars. 


Students need only know how to read and write. 





=p C.H.BAUSH & SONS, 


a 
oF ie HOLYOKE, MASS. 
Manufacturers of 


@ Post, 


my AUDPENDED 


Tal Radial Drills 


From the 





the largest. 


2 = BEAM CALIPERS 
CORT i laut Slat layla lalallala IN 5 SIZES 














ANY GRADUATION (ALSO VERNIER) 


WARRANTED ACCURATE. 
Send for circular and prices to 
E. G. SMITH, Columbia, Pa. 


BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 


MANUFACTURED BY 
WM. BARKER & CO., Cincinnati, Obie. 
SEND FOR CIRCULAR. 











SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y, 


CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., N.Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 











YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured 
in quantities, write to THz Jones Bros. ELEcTRIC 








Co., 28-30-32 West Court St., Cincinnati, O. 


2 a ae 
TIN 
AND THkEapitg 
or 
end for Hlusteene OF BP 
atalogue, ed 


4) ‘yaodesplig “3 Uopssy 99 
nm 








A Constant Cutting Speed Machine re- 
quires the speed of the main spindle to auto- 
matically increase as the tools advance. 

Our 2” machine starts at 48 revs. per min. 
and increases gradually to 150 revs. per min. 

Our 6” machine starts at 16 revs. per 
min. and stops at 90 rev. per min. 


SEND FOR DESCRIPTIVE CIRCULARS. 


HURLBUT-ROGERS MACHINE CO. 
SOUTH SUDBURY, MASS. 


BORING AND 


TURNING 


MILLS, 
me 4,5, G6 ft Swing 
= H. Bickford, 


LAKEPORT, N. H. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 
Manufacturers of 


Y shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 





CHAS. CHURCHILL & 00., Lt'd, 
21 Cross St, Finsbury, London, 


3 J corrinateicuton svRAcUSE.N.Y 3 
SURE j 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Woe Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST 











COFFIN & LEIGHTON, SYRACUSE, N. Y. 





SMALL CRANKS 
AND 


ENCINE PARTS 


W. D. FORBES & CO., 
HOBOKEN, 


N. 
1300 HUDSON STREET. 


J. 


MILLING CUTTERS, 
FINE TOOLS, 
SPECIAL MACHINES, 
HARDENED ARBORS. 





THE BECKER MILLER No. 4 
JOHN BECKER MANUFACTURING CO., 
FITCHBURG, MASS. 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CoO., 
302 Peach St., 
ERIE, PA. f The cut represents 

f ; our Stationary and 
Portable Key - Seat- 

sam ing Machine. which 
fully meets all the 
requirements of a 

machine shop, They are furnished 
with one, two or three Arbors as 

\ desired, to cut any width of key-seat 

ma Up to 2 1-2 inches wide. 

. 115-16 inches Arbor works 
_ fn all bores from 1 15-16 
inches to 3 inches diameter, 

and cuts seats 12 inches 


Send for Circular. 


ong. 

2 7-16 inches Arbor works in all bores from 2 7-16 inches to 
6 inches diameter, and cuts seats 16 inches long. 

4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inches long. 

With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter. 

If the work is heavy and too large to be placed on machine it 








can be detached from stand and used as portable machine, 


MPEMIE TOOL 60, 


N, E. Cor, Water & Market Sts, 


7 16’, 22”, 26/7, 32” and 36/" 
Back Geared and Power Feed 


DRILL PRESSES 


A SPECIALTY. 
———_.—— OOBRESPONDENGE SOLICITED. 


LATHES 


For Electrical 
and Experimen- 
tal work. For 

j Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 


High grade tools ; elegant in design, superior in con- 
struction. The best foot power lathes made, and quality 
considered the cheapest. Send for catalogue and prices. 


W. F. & JNO. BARNES Co., 
1995 Ruby St., ROCKFORD, IIL. 
ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lrp. 
21 Cross ST.. Finsaumy. LONDON, E. C-+ ENG. 


FOO 


‘ae 
ree gmee 
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Pulleys, 





WM. SELLERS & CO,, incorporated ! 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, _ 
Hangers, Couplings, Eto, 








The LONG & ALLSTATTER CO. 


HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL= 
TIPLE AND AUTOMATIC SPACING. 





~~ SPLICE PUNCH. 
BELT, STEAM AND ELECTRICALLY DRIVEN 
POWER PUNCHES AND SHEARS. 












CATALOGUE 
OF OVER 
300 PAGES 
SENT ON 
APPLICATION. 


NEARLY 
600 

DIFFERENT 

MACHINES 


THE ECAN Co., 
239 to 259 W. FRONT ST., Cincinnati, Ohio, U. 8. A. 
Makers of WOOD-WURKING MACHINERY 
FOR ANY CLASS OF WORK. 








| TOOK THE “GRAND ‘HONORS " at World's Fair, 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Foat 
for all ench Wood 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited, 


PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO.. 

















Manchester, England. 





ETRICK & HARVEY 
MACHINE 6O., 


Manufacturers, 


Saitimern, Md. 






Ya\\\ Size D (36’ x 36”) to plane 10 feet long with 
) 4 


OPEN SIDE PLANERS. 


Ready for Immediate and Prompt Delivery. 





The HILLES & JONES C0., 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 
AND A FULL LINE oF 


r MACHINE TOOLS, 


KOR 

Boiler Makers, Bridge Builders, Ege 
Ship Builders, Railroad Shops, | 
Locomotive and Car Build- = 
ers, etc., etc. 


WILMINGTON, 
DEL. 








LOWVILLE 


For Boiler “Ij 
Feeding, 
Elevator 





MANUFACTURERS OF 


PUM 








IRON WORKS co, —" 


PS 


and 

other 
purposes, 
9 Sendfor « 














JEANESVILLE IRON 


JEANESVILLE, LUZERNE CO., PA., 


WORKS, 


BUILDERS OF 


» SPECIAL PUMPS OF ALL KINDS. 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
MINE PuMPS, SINKING PUMPS, PRESSURE 


PumPs, VACUUM Pumps, ARTESIAN WELL 
Pumps, POWER Pumps, EtTc., ETc. 








PE 


ees 


3% 


AR poe, DETROIR NICH = = 





Size C (30 x 30’) to plane 6 feet long. 

Size C (30’ x 30’) to plane 8 feet long with 
extra side heaa. 

Size C (30 x 30’’) = plane 12 feet long with 
extra side head 


extra side hea 

Size D (36” x 36’) to plane 12 feet long with 
extra fide head 

Size F (48” x 48’’) to plane 14 feet long with 
extra side hea 

Size F (48” x 48’’) to plane 16 feet long witb 
extra side head. 








CATALOGUE 
FREE. 


STANDARD TOOL CO., Athol, Mass., U.S. A., 
Manufacturers of MACHINISTS? FINE TOOLS. 





GEO. D. WALCOTT & SON, 


Manufacturers of 


LATED 


AND 


MADER, 


=e JACKSON, 

MICH 

= Write us for Photo 
' and Prices. 






-MicH 











= VERNON COUNTING REGISTER. 


» Positive Motion, Steel 
Gearing, Brass W heels. 
Absolutely Accurate 

at High Speed. 

For Counting Strokes 
of Engines, Pumps, 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 
MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK. 














~ ENGINE CASTINGS - 


¥4 to 2 H.P. Upright, Horizontal and Marine. Illus- 
trated Booklet free on receipt of stamp. Gas Engine 
and Dynamo Castings. Small Boilers. Experimental 
work for inventors. 

A. LL. WEED & CO., 


106 LIBERTY STREET, NEW YORK. 





ROBERT POOLE & SON CO. 
ENGINEERS & MACHINISTS. 
TRANSMISSION. MACHINERY 


MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 





 HENDEY MACHINE CO. 


TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROV ED 


PILLAR SHAPERS. 


15 incH To 25 


work 


—_r08 











45-INCH PILLAR SHAPER. 


CHAS. CHURCHILL & 60., Lt 





Heavy, Powerful and 
Rapid Workers. 
Guaranteed strictly first-class ‘ 
in every way. 

The 25 inch is adapted 
to the heaviest class of 
in Iron and Steel 
Mills, Engine Works, and 

Machine Shops, etc. 


21 Cross St., Finsbury, London, England. 


INCH. 


d., Agents, 


25-INCH 





PILLAR SHAPER. 
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THE BUCKEYE ENGINE CO., SALEM, OHI0,| 


have received awards at the World’s Fair as follows: 


One Medal and Diploma and two Special Diplomas on Simple Engines, 


MEDIUM AND 


HIGH SPEED, 


TANDEM COMPOUND AND CROSS COMPOUND CONDENSING AND TRIPLE 
EXPANSION FOUR CYLINDER CONDENSING ENGINE, 





ALBANY STEAM TRAP cO., ALBANY, N.Y. 


RETURN 
STEAM TRAPS, 
SPECIAL 


BOILER 
FEED PUMPS 


AND 


PUMP GOVERNORS. 





AUTOMATIC 


STEAM PUMPS 


Se AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


c dm Renewable Seat and Disc 


VALVES. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d & Walnut Streets, 
Philadelphia. 


245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


| GOAL GAS, 

47 ©6=—Ss NATURAL GAS, 
PRODUCER GAS, 

ee OR GASOLINE. 


— com BINED 
<a“ OTTO" GAS ENGINES AND PUMPS. 











Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 





Sea eylonasx STEAM ENGINES | 4 
1% 12 to LOO Horse Power 


Every Engine N Adapted to Heavy, 
tested under 4 ~ Continuous Work. 


full — j . SUITABLE 
“s Tubular & Firebox 
i eN 
4 on hens t fos immedi- 


BOILERS 
CHANDLER @ TAYLOR CO. WoIMASOISIND 


The Moore & White Co,, 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA. 


MFRS. OF 
The ** Moore & White” 
Friction Clutches 


Cut-off Couplings. 


Send for Circulars. 






















CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
a THE CONOVER MFG. CO., 
¥ 39 & 41 CORTLANDT STREET,N. Y. 


BELT. 


QDs Ded 


. 9 & 





ADAMS 


Pm Antomatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”, 


The simplest and most durable machine in existence. The thread- 

'w ing head is made entirely of steel. No links, levers, springs, caps, 
in or about the head. 
rite for descriptive circular and price 


tg Mfg. Co., 125 to 127 Rees s St, Chicago, Tl I, U U. %, A. 


E@® cases, blocks or die rin; 
=. aus Furnished. 





Agents for Great B ritain, CHARLE: 


= Street, Finsbury, London, E. O., England. 


Separate Heads 





ROCK DRILLS 


AIR 






AiR COMPRESSORS WITH 
Compounp Air Cytinvers 
AND Compounp Steam Cyt 
INDERS WITH MeverorCor 
Liss VALveEs. 


RAND DRILL C0., 


23 Park Place, 
= NEW YORK U.S.A 
‘- Tong Qvricrs: Vonecnest 
ul 

Mich.; 1316 18th St, lneneee ane 
brooke, r. , Canada ; Apartado 
830, Mexico ity. 





SET OF NINE TAKES "TO 7" 


NICHOLSON’S ais MANDRELS, 





eT EY co.,, 


MANUFACTURERS OF 


MECHANICAL SPECIALTIES, 


WILKES BARRE, PA 








ieaeDRY STEAM. 


© Simpson's Centrifugal 
Steam Separator. 


For Supplying Clean and Dry Steam 
to Engines, Dry Houses, éte. 


Place Separator as close to engine 
as possible, the steam oe ng a spiral 
H course be otween the threads causes 
the water to be thrown by ce entrifugal 

‘orce against the outer walls, while the 
rity steam goes through the small holes 
to center of pipe. Steam can enter at 


A or B, as convenience may require; 
also used ip conveying steam long dis- 
tances, for Steam Hammers, }yry Houses, 


Water Gas Generators, and ~ r all pur- 
poses where Dry Steam is necessary, 


KEYSTONE ENGINE & MACHINE WORKS, 





Fifth and Buttonwood Streets, Philadelphia. 


"EVANS FRICTION CONE CO. 


HANGING AND STANDING 


—— CONES, 
—— in MADEIN ALL SIZES. 


Thousands in use trans- 
mitting from 1 to 50H.P. For 
information address, 

No. 85 WATER STREET, 
BOSTON, MASS. 








Le ENGINES. 


T mune Ac 
MALL SIZES. ye SPECIALTY. 


Seno FOR | SAFETY VAPOR ENGINE Co. 


MURRAY ST, NEW YORK. 















UNSURPASSED Weighs 42 Ibs. and 
drills from ae 
ASA 1% inches diam 
eter. 





Runs with Steam 
—-OoR— 


Will work in » Compressed Air. 


any position. 


=. G. TIMOLAT, 


89 & 91S. Fifth Ave., 










MANUFACTURERS, ’ 
OF Sei Rit 


c LUGS; STEAM ENGINES 
Contr are . cpp J FuLt VARIETyY~ | 


OWER 
KEN FOR LOMPLETE Powe seg = 


—s COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Scnd for Illustrated Catalogue. 
ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


> ENGINES 


i.) 
) WESTON ENGINE CO., 
weve ee POST, N. Y. 
EPRESENTATIVES. 
’ JULIANSCHOLL & CO. 126 Liberty St., N.¥. 
GEO. D. HOFFMAN, 82 Lake St., Chicago. 
H.M. SCIPLE & CO., 3d & Arch Sts., Phila, Pa 














—WaTNESBORD 





(Tandem Compound.) 





AUTOMATIC 
HIIGIi{£ oF =. ED 


WESTON; 


HIGH PRESSURE BOILERS § 
i 


COMPLETE POWER PLANTS * 


Toe CASE AUTOMATIC HIGH SPEED ENGINE 











SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 
The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 2% to 25 H. P. 


Manufactured by THE J. T. CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York aud Export, 42 Cortlandt Street, N. Y. 


PHILADELPHIA CORLISS ENGINES, 


Simple, Compound and Tripte-Expansion, 
ALL SIZES. 


Philadelphia Engineering Works, Ltd. 


Mifflin St., East of Front, PHILADELPHIA, PA. 














38 Cortlandt Street, New York City 
18 South Cana! Street, Chicago, Lil. 
50 Oliver Street, Boston, Mass. 

518 Arch Street, Philadelphia, Pa. 


AMES IRON WORKS, °%%": 


Bolts Nut Machinery. 


Complete Outfits for Bolt and Car Shops. 


a =) Bolt Cutters, Bolt Pointers, 
i Upsetters and Benders, 
4 Bolt Headers, Nut Tappers, 
Nut Machines, 
4.) Washer Machines, Car Link and Pin Machinery. 


The National Machinery Co., Tiffin, 0. 
, AMERICAN WATCH TOOL CO. LATEST IMPROVEMENTS, 

war ° NEW STYLE. 

NEW PRIOES. 
Waltham, Mass. GROWING RAPIDLYin FAVOR 


ENGINEERING CO. 
NICETOWN. 
PHILA, 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 





Catalogue on Application. 





















NEW YORK. 





Dodge Chain, Howe Chain, etc. (Chicago-Link-Belt Machinery Co.) 
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BROWN & SHARPE MFG.CO., 


PROVIDENCE, R. I: 
Orders by Cable or Telegraph promptly filled. 








ary company 
womo 


“Fie Wwesrean unsore Piet i 
¢ haog te 


The machines and tools de- 





SEND m+ eaomning motes 
On en hereed wih © vad Nea 


scribed in catalogue are usually 





} ate shipment. 








ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London. E. 

Germany —SCAUCHART & SCHUTTE, 59 Spanaauerstrasse, Berlin, C. (Small Tools). 
GERMANY -G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 

FRANCE— FENWICK FRERES & CO., 21 Rue Martel, Paris. 

France—F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine). 

Cuicago, ILL.—FRED. A. RICH, 23 South Canal St. 


tHe NILES TOOL WORKS co., 


HAMILTON, OHIO. 


87 in. to 30 ft. Swing. | 


IRON AND STEEL 

WORKING 
LABOR-SAVING 
MACHINERY. 


NEW YORK, 
PHILADELPHIA, @ilg 











BOSTON 
CHICAGO, 
PITTSBURGH, = 





kept in stock ready for immedi-: 














JENKINS STANDARD PACKING 


for Steam or Joint Packing, has no superior. 


It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out. Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC. 


JENKINS STANDARD Pci 


T RANE 


RADE 
<i JENKINS 
MARK, MAR 











NEW YORK OFFICE, EquiTaBLe BUILDING. 


SPUR. AND SPIRAL-GEARED 


(““ SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 












20 SIZES. 

From 22/x22"’ 
to 96x72” any 
length. 
































EBERHARDT’S ENTIRELY AUTOMATIC GEAR AND RACK CUTTERS, 
CUTS “GEAR AND RACK” TEETH LIKE THIS AND FINER. 


GOULD & EBERHARDT, N. J. R.R. Ave., Green and Bruen Sts., Newark, N. J. 








THE PRATT & WHITNEY CO., 


HARTFORD, CONN., U. S. A., 


Manufacture Single and Double Head Milling Machines, 
used as Substitutes for Planers for heavy and rapid cutting 
in cast iron and steel. 


Circular Millin 


Machines for finishing grooves of sheave 


pulleys, faces and sides of large gear hlanks 


Turret Head Machines and Tools for horing and facing 

: hubs, pulleys and gears; for finishing keys and joints for 
as fixtures, air cocks, electric apparatus, and for turning, 

oe and threading irregular pieces of circular cross 

section, in brass, iron and steel. 

Western enka 100 WEST WASHINGTON STREET, CHICAGO, ILL. 








BILLINGS’ BALL PEWE 
MACHINIST'S HAMMER. 


DROP FORGED FROM BEST TOOL STEEL. 


SUPERIOR TO ALL CTHERS IN DESIGN, 


MATERIAL, TEMPER AND FINISH. 


™ BILLINGS &£ SPENCER CO. 


HARTFORD, CONN. 




















WARNER & SWASEY, 


MONITOR LATHES 


IRON AND BRASS WORKING MACHINERY. 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


—== SIX — 











SEND FOR ILLUSTRATED CATALOGUE. 











GEO. W. FIFIELD. 
ENGINE LATHES. 


SWING. 


FROM 17 TO 50 IN. 


Cuts, Photographs and Prices furnished 


A 


on application. 


Lowell, Mass., U. 










PRICES REDUCED 


0. Wh L DRILLS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y- 








— 


Ly 


aq 
~< ("| 
— WOOD WORKERS’ VISES — 


ile 


WYMAN®GORDON 


WORCESTER, MASS. 


“” DROP FORGINGS 





THE HAYDEN & DERBY MFG. CO., 


SOLE MANUFACTURERS 


METROPOLITAN = INVEGTORS, 


AUTOMATIC and 
DOUBLE-TUBE. 
THE MOST RELIABLE 
INJECTORS 
MADE. 









=, . 


\ ra... fh 
8 eT ITAN 
DOUBLE-TUBE 


Awarded the high 
est reward and med- 
al for Metropolitan 


SEND FOR Automatic Inject- 
ors Metropolitan 


CATALOGUE 
Double Tube Stationary In- 


‘4 893.’’ jectors Metropolitan Double 
Tube Locomotive Injectors, ond D. H. Injectors 


OFFICE AND SALESROOMS: 
No. 111 & 113 LIBERTY ST., NEW YORK. 








Jd. M. ALLEN, PRESIDENT. 
WM. B. FRANKLIN, Vicr-PREsIpDENT. 
F. B, ALLEN, SEconpD Vicr-PRESIDENT 





J.B Prerce, SECRETARY & TREASURER. 









CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 

BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 





PAT. DEC. 5, 1882. 
PAT. DEC, 4, 188 2. 
i 25, 1885. 





FOR SALE CHEAP. 


We intend to take out several of our old style lathes from 14’’ to 18” swing, 6 to 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices. 
been used less than a year. 


THE HENDEY MACHINE CoO., tow™ 


See our Advertisement on page 18. 


They are in first-class condition, some having 








J v.M.CARPENTER =. 


PAWTUCKET.R.1 Lit 
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